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By E. H. S,.o.KK, Ento,noloff^al Assistant, DecMnnus FruU Insect IneestinHen. 
The control of the codling moth [Carpocapsa potnondla L) 

fc,,,. he t, .«U „ 1.;^“ 

the apple crop has annually been destroyed by this nest^ Th 
hyof the situation is increased by the fact that no improvcnenfht 
teen ,nade during the past decade. Furthermore, spraying ha te 
come relatively too expensive for the benefits derived therefro,r ■ nd 
tt IS ouite probable that, unless some auxiliary methods are cnipi;^ 
the SI nation will remain unchanged. The theorv that, on il given 

led IS neither logical nor true from a practical viewpoint. Spravin. 
bes nrneh o its profitable effectiveness wherever the worms have not 
ecu reduced to comparatively small numliers. Especiallv is this 
lueunder the favorable codling moth conditions of a semi-arid region 
he difficulty of controlling this insect was fullv realized b\Mhe 
«"fer last season, while engaged in deciduous fruit insect invpsti.ra- 
l^ andor the direction of Dr. A. 1.. Quaintance of the Lb S. Bureau 
-itoii.olop and in cooperation with the Colorado Agricultural 

ibiild f ^ experience with the relative 

iance of the codling moth in this districl, it was at once apparent 
J^oinc method of control, supplementary to spraying, must be 
woiilt) number of this pest to a point where spraying 

*^eeomc effective at a reasonable cost. 

article is not to ciiuiuerate the cause.s which 
tim 1 orchard conditions, but rather to call aften- 

a possible means of relief. 

by permisaion of the Secretary of .Agriculture. 
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During the progress of the codling moth investigations, ir 
learned that the more successful growers have resorted to a 
tion of spraying and banding. The value of the latter has her n 
erally conceded, but, at the same time, the majority of tiic inui. 
growers have declined to make use of the bands owing to the labor iirui 
expense involved. This is due to the fact that the larvae ii]n>t ])f 
gathered about eight times each season, including the spring collcfiio 
of overwintering individuals. The number taken beneath tlic Ijarid- 
however, usually pays well for the trouble of collecting the iiiricot? 
In connection with some experimental work last season, over t’ou 
thousand larvfe were secured from twenty banded trees in an orehari 
which received six spray applications. These figures are not oxccj^ 
tional, but tend to emphasize the importance of banding until th 
codling moth can be reduced so that a reasonable number of spra 
treatments will hold it in check. 

With these facts in mind, the writer conceived the idea of capturin 
the codling moth larvae, without extra labor on the part of Ihp fruit 
grower, by means of a trap. The present paper is essentially a pre 
liminary report on this device. Since its conception and operation 
it was learned that a similar scheme had been proposed by C W 
Woodworth and Geo. E. Colby But whether or not a trap, such ii 
is herein described, has ever been employed by these authors is no 
specifically mentioned in their publication. 

The principle of the trap is a simple one taking advantage of tin 
fact that the codling moth larva will enter an opening through which 
after its transformation, the adult cannot escape. 

The trap consists of a strip of twelve mesh wire screen cloth si\ 
inches wide and sufficiently long to encircle the trunk of the tree 
Black painted wire cloth, owing to its dark color, is preferable. Thi 
edges of the wire screen are crimped so as to afford an elastic cushion 
helpful when attaching to the tree and also to prevent the screen from 
tearing when being stretched into place. The tree should first bo 
banded in the usual way with burlap, or some other suitable material, 
folded once or twice to a width of about two inches. The strip ot 
wire screen is next placed directly over the cloth band and is attached 
to the tree at one end by a couple of tacks. By means of pliers, the 
screen should be stretched tightly around the tree and at the same time 
the crimped edges should be tapped with a hammer until form fitting 
Wherever the edges of the trap do not come in close contact with tbe 
tree, as in the case of a groove, a tack should be used. If the 
bark of the trunk has been removed, as is essential for the best resu - 
the matter of adjusting the trap is a simple one. 

The codling moth trap is shown in Plate 38, figure b 
having a groove was purposely used to show how the trap nm} ue 


iBul. 126, Calif. Agr. Exp. Sta., 1899. 
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to oi.ilform to ' imgular trees by means of a few tacks. The a\-e .r , 
jiie oi the codling moth larvaa, cocoons, pupa^ and adults (‘oniolmd 
^vith t^velve mesh wire screen cloth is shown in Plate 38. iigmc 2 

Field Experiments with the Trap 
D uring the season of 1915, a few preliminary experiments were made 
to test the principle upon which the trap was founded, Beyond prov- 
ing that the device had potential value, nothing further of cxperi- 
ineiital import was done. But during the present year, a series of 
experiments has been inaugurated to determine the efficiency of the 
trap. The preliminary experiments were, therefore, planned with 
the view to discover how readily the larva) are lured into the trap, 
To obtain such data, it was arranged to give the larvae the option of 
entering the trap or beneath the ordinary cloth band. Naturally it 
might be well .anticipated that the larv® would seek a place of refuge 
uloiig the lines of least resistance consistent with the assurance of 
proper protection. The writer reasoned that if any of the larva) 
should voluntarily select the trap in place of the band that the former 
would not be considered an undesirable cocooning place. From this 
it was further deduced, that with nothing other than the trap on tlie 
tree, that the larva? would then naturally be enticed into it. 

Eight trees in a sprayed orchard were selected and each of these 
were finally banded with cloth half way around the trunk. At the 
time the corresponding half of the trees was covered with a trap. 
Hence, all larvae seeking a place in which to spin up were free to choose 
between the band and the trap. The following tabulated data give 
the first results obtained: 
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From the above figures it will be noted that 41 per cent of the larva' 
voluntarily cocooned within the traps. This percentage far surpassed 
expectations. It will be further noted^ by a study of the table, that 
the number of insects caught by the traps sometimes exceeded the 
number found beneath the bands; also, that the comparative lunuber 
of insects within the trap and beneath the band on the same tree would 
occasionally alternate with the different observations. Improve- 
ments with the traps have recently been made, but not perfected 
which may induce a still liigher percentage of the larvae to enter the 
traps in preference to the cloth bands. 

As further evidence of the value of the traps the following data are 
offered: Two traps placed July 1 on trees within the same orchard 
were removed July 28. The total number of insects trapped in- 
cluding larvse, pup® and moths was 98 — of this number 12 were in 
the adult stage, 11 of which were dead. Another trap placed July d 
and examined July 28 showed a capture of 43 larvse and pup®. Thus, 
in less than a month, three traps captured 141 insects in an orchard 
which had already been sprayed four times- Assuming that about one 
half of these were females, and that each would lay 50 eggs, it will be 
seen that the infestation on three trees has at once been redueexi by 
3,500 larv®. 

Some Advantages of the Trap 

The cost of the wire cloth is insignificant when compared with the 
service rendered. Current wholesale prices average about $1.40 per 
hundred square feet. The wire cloth for bearing trees will therefore 
cost about 1| to 2 cents per trap depending upon size. In addition 
to this something must he allowed for making and attaching, but this 
can well be done during the winter months. 

Once the traps are properly applied, they should require little or no 
attention except at the beginning of each year. The gradual inciGasu 
in the size of the tree and the elasticity of the wire screen should serve 
to hold the trap snugly in place. The durability of the traps has not 
been tested but they will doubtless not need renewal more than once 
every two to three years. 

The use of the traps will eliminate the overlooking of larv® and 
pup® which frequently happens when the bands are used. Like^Ylse, 
no moths will escape from the traps, as is commonly the case with the 
bands, because the fruit-grower, due to the pressure of other duties 
was unable to “work the bands” on time. 

One of the desirable features of the trap is that it will seiwe ^ 
guide for timing the spray applications. By observing the time o 
emergence of the spring brood moths, the fruit-grower can Bgure 
proximately when the first cover spray for the fruit should hv. app 
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pecember, ’161 watsoN: velvet-bean Catebpii.lar 
Throughout the season the emergence of the moths within t h,, , r 

have significance. 

The time saved during the busy growing season, by the nsaae of ,1.0 
trap, instead of the destruction of the insects beneath the Lii ■ 
hand, IS one of the most important advantages of this device ' ' 

It IS believed that the solution of the codling moth prol.lcm m the 
Grand Valley may be solved by a concerted movement a^ninsl the 
first brood. The success of this action, it is hoped, will be offeeled bv 
thorough and timely spraying supplemented with the eodling motii 
trap. 

Explanation or Platt: 38 
pig. 1. Codling moth trap. 

Fig. 2. Codling moth larva, paps and adults in romp.,rison with Iwrlve n.mh 
wire screen cloth. 


LIFE-HISTORY OF THE VELVET-BEAN CATERPILLAR 
(ANTICARSIA GEMMATILIS HUBNER) 

By J. R. Watson, Gainmlle, Fla. 

Velvet-beans {Stizolohium sp.) are among the most important forage 
and soil-improving legumes of Florida and are more or less extensively 
planted in the other gulf states. They are commonly grown on newly 
cleared land, where they are of service in choking out sprouts and other 
wild growth, and in cornfields, where they serve as a late summer cover 
crop, taking possession of the ground and climbing over the stalks after 
the corn matures in July or early August. They make a slow growth 
until after the summer rains set in, in June or July, after which they 
grow rapidly, a single ^dne sometimes reaching a length of forty feet. 
The presence of the bushes or cornstalks increases the yield of seed, as 
more pods set when the blossom racemes arc kept off the ground. 
The vines and immature pods are killed by even a slight touch of frost. 
The dried pods will hang on the vines without shedding their seeds 
for weeks or months, the time depending upon the species or variety, 
and are used as winter forage for stock. The leaves and stems decay 
aiid add much humus to the soil. 

Except a more or less regular toll levied by grasshoppers, the only 
insect enemy of the plant in Florida and southern (leorgia is 
larva of this noctuid moth. It presents somewhat of a problem 
the larva is a voracious feeder and velvet-beans are very easily 
^^jured by arsenic compounds. The maximum dose tliat they will 
^tand is about twelve ounces of powdered lead arsenate, together with 
niilk from a pound of lime, to fifty gallons of water. Kveji (lien 
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there will be some scorching of the older leaves. The youngei leaves 
are not so easily injured. 

The moths make their appearance about Gainesville near the middle 
of August and the larvae are often abundant by the first of September. 
They strip the blades from the leaves, leaving only the stems and 
petioles. This attack, coming as it usually does at the blossoming 
period, often results in a total loss of seed and hence of the entire value 

^ of the plant as a 

f/ ^ forage crop. Even 

-hY its value as a pro- 

Jf \ ducer of humus is 

^ lessened as 

r ^ plant nor- 

\ \ ( V/ m a 1 1 y makes 

X / / r'v much of its 

^ A- — 1 growth after that 

\ - 'vov. /. date. 

r i* 7 / ' Distribution, 

\ writer has 

y presented elsewhere {EnL Nem, 

y evidence that the insect 

AS does not winter over in north or 

/ /y — central’ Florida but flies up each 

i ~ \ season from the south and, like 

{ \ \ I Alabama argillacea, flies to re- 

) gions far north of those in which 

its food plants are found. 

Further observations during the 

"L” i ^ seasons have amply 

verified that conclusion. The 
i map (Fig. 36) shows the ap* 

proximate date of the arrival of 

the first moths in any part of 

1 f their range. The last moths of 

at Gainesville on January 

1916. At Jesup, Ga., the caterpillars sometimes defoliate the velvet- 
beans. At Valdosta and Hilton, Ga., they are known but are n 
considered as being of much importance. I have been unable 
any record of the caterpillars being seen north 
Neither do they seem to be known in the west gulf states a 
velvet-beans are quite extensively grown there. 

Life-History.— The eggs are laid singly, mostly iso„c 

of the leaves, although many are found on the upper surface- ■ 


AUS- ^ 

I 

T ^ — A— Jt/nt /. 


Fig. 36. Map showing annual flight of 
ArUicarsia gemmatilis. (Original.) 
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on th*:^ petioles and stems. The egg is nearly 2 mm in rli , 
somewhat less in height, and flattened oi/its lower <ur*C* " ' 
prominently ribbed and white until about a day before Imtcllim. I T 
it turns a delicate pink. During August and Septemljor It haP'luJ 
about three days. Those laid in November rcouired n \r 4 .(U- ^ 

,nd often failed to hatch at all. ^ 

The CATERPiLLAR.-The newly hatched larva makes its lir<t meal 
of the shell of the egg from which it has just emerged, leaving only thm 
portion winch is attached to the leaf. It then begin.s to strip the leaf 
of the lower epidermis and mesophyll. This is continued until near 
the end of the second instar when the caterpillar begins to skeletonize 
the leaf, eating all of the soft material but leaving the veins intact 
After the second instar the caterpillar consumes the whole leaf with 
the possible exception of the midrib and larger veins. Larval develop- 
ment requires from three to four weeks in summer. There are usually 
sixinstars, but late in the season a few individuals moulted seven times 

The caterpillars are extremely variable in color and markings, 
especially after the second instar. At this time the majority show 
prominent dark-colored longitudinal lines and narrower ones of white, 
yellow, or pink, on a ground color of dark green. On many these 
longitudinal lines are dim or even entirely lacking. These individuals 
arc usually a light yellowish green but some are mahogany brown. 
Only the more usual dark-colored forms are described in the. following 
paragraphs. 


FihstInstah (Pl. 39, fig. 1). — The newly hatcliod caterpillar is about 2.5 mm. long 
and grows to be from 6 to 7 mm. before molting, The head is light brown in color, 
rounded, bilobed; mouth shining; eyes black. The body is of a uniform light green 
c'oIot without any trace of longitudinal stripes. The tubercles are black and con- 
tpieuoii,?; setic also black. The prolegs on abdominal segments 3 and 4 are 
about e(iual in size but are much smaller than those on segments 5 and 0 and are not 
used for walking. A glance at the prolegs is the most ready means of distinguishing 
tlie fir.<t and second instars. Tlie legs are light brownish vellow. 

The caterpillar spends about two days in this instar, the average of 
itverdv-soven individuals being 1.7 days. 


iiEcoxi) IxsTAR. — The markings are now very similar to those of the next instar 
Jit are somewhat less pronounced. The most conspicuous longitudinal mark is the 
black border to the lateral line. The papillm are black as in the first instar but there 
IS around t lie base of each a light-colored ring. The first pair of abdominal prolegs, 
'"isin the fir.^t instar, is less than a fourth as long as the third, weak, and not used in 
^ i’lg 'H' clinging; but the second pair is about half as long as tlie third. 1 hese, too, 
not used in walking but occasionally arc so used. 

The larva spends three or four days in this instar (average 3.0 days) 
grows to a length of about 9 mm. 

rather square in outline, strongly bilobed, yellowish, ucebi 
' dark brown. Body cylindrical; all prolegs used for walking but ilic 
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first pair may be somewhat shorter than the others, light yeUow; dorsal line; jmle 
white, somewhat broken, margined on each side by a darker border (PI. 39, fig, '2 ). 
Subdorsal line very pale and indistinct, bordered a« dorsal hne; lateral line indis- 
tinct and broken, narrow, pale white. Sub-stigmatal line wider and continuous but 

of a paler color than dorsal and subdorsal. Ventral surface yellowish green. Htig- 

mata brown. Tubercles black. These and the setie are placed as represented in 
figure 37. The lettering follows Tracker’s recently published plan (III. Biol. Moni,.- 
graph, vol. 11, No. 1) . The diagrams also show the position of the longitudinal lines. 




Fig. 37. Aniicarsia gemmMilis, diagrams of represen- 
tative larval segments, showing position of setse, d. 1., 
dorsal line; s. d I, sub-dorsal line; p., prolegs; s., 
stigmatffi. 


This instar also 
lasts from three to 
four days during 
which time the cater- 
pillar grows from an 
average of 9 mm. to 
15 or 16 mm. in 
length. 

Fourth Instar.— D or- 
sal, subdorsal and sub- 
stigmatal lines more 
distinct than in the third 
instar. All feet used in 
walking but the first and 
to a lesser degree the 
second pair noticeably 
shorter than the others. 
Otherwise this instar is 
very like the third. 

In our cages the 
average time spent 
in this instar was 
3.7 days and the 
larvae grew to an av- 
erage length of I'' 
mm. 

Fifth Instak ,!’)• 39, 
fig. 2).- -Also siioilar f 
the third instar but tht 


longitudinal lines are more clearly defined. Papillae are now Ivitb 

In the area between the dorsal and subdorsal lines there arc . aideiior 

brown border. One of the largest of these (PI. 39, fig. 2) , is 

border xnd subdorsal Ime on abdominal segments 1-8 _ 0“ * ,,|,ite on 

double,. Stigmatal line is brownish yellow, broken, widely bor 
the ventral Zgin. In the lighter colored individuals this line is often a re J 
bordered by lines of deep pink. 

This instar lasts three or four days and before molting the calc p 
commonly reaches a length of 25 mm. 



Dooeml-ier, ’l(ij 


JOI'HXAL of KCOXomk; 


^■->''TO.\Iul.n(;v 





An{i(nr.Kiu 1, First .sfagr Firva. 2, Fiftli iiisiar, (’at- 

('n>iil:u‘ killed l)y ••(‘hnlera." 4, \’eiitral view of niolli. a. Kuphoroarn 

flon<ii-n.s-is. Ihphrtifi rtifNscula, 




December, ’lOJ WATSON; velvet -rkan catertillar 

BiXTH INSTAR.—The stigmatal line is colored like the lighter forn • 
insf/ir but the pink is usually replaced by bmwn. 



The caterpillar spends from five to twenty davs in ibis ia^hr (la. 
tiaie becoming gradually lengthened as the weather beconu'^ cooler 
The length of the full-grown larva varies from d8 to 48 nun lu (he 
pre-pupal period it shrinks to a length of 25 mm. and turns n'laliogany 
brown with few if any signs of longitudinal lines. 


Pi;PA.--Browii m color, smooth and shining. Abdominal s^egnmnls pnnclu.)}o,l 
^•ilh fine (lots which are particularly tliick on the anterior };alf of t>a(-h segment 
Head somewhat pointed. At the end of the abdomen arc three pairs nf hooked 
spines, one pair is much larger than the others. Length 18- 20 mni., width 4 -6 mm 
The pupa is light green until it is about a day ok) . 

The pupae are usually placed barely underneath the surface of the 
soil, but as there are usually many dried leaves under the vines they 
are well hidden. They are placed in loose and frail earthen cells. 
In the breeding cages and sometimes in the field these cells are made 
of dried leaves or omitted altogether. The pupal stage averaged 
about sewen days in Aug\ist and between ten and eleven in September, 
\s the Nveather became cooler this time was gradually lengthened 
imtil those that pupated in November averaged 21 days and two that 
pupated on November 20 and 21 respectively issued on January 7, 48 
and 47 days respectively. 

The MoTH. -'Like the caterpillar, the moth also is very variiible 
iPL 40). The ground color varies from a light yellowish ])rown 
to ashen gray or a dark reddish brown. Old , badly rubbed individuals, 
arc brownish yellow with the color pattern almost obliterated. Usu- 
ally, however, there is at least a trace of tlie diagonal line remaining. 

Beneath the wings are cinnamon l)rowii with a sulwinarginal row of 
lii^lit spots and a median dark line. This color pattern is less variable 
than that of the upper surface (PI. 39, fig. 4). 

Mating ])robably occurs at night, .\ single pair was observed mating 
in the (‘ages. This occurred about dusk. They remained in coitu 
finly a few seconds. J9usk is the )>eriod of greatest activity of the 
nioths. During the day tliey lie hidden under the leaves of the host 
I'liints. [f disturlHui they lly a sliort distance only. They do not go 
ivadiiy and on the whole it would seem tliat they are not in 
halut taking long fligfits, ldoul)tl('ss, however, in the absence 
'^Hhe host plants of the larvie, they arc capable of long sustained 
%h(. j suggestion of dofiint(' bixmds, I he moths seem to 

j‘’^^i^'cin]iunilmrs from the south during .Vugusf and at any timeafiei 
'di Aiig(}s( on(' may find all stagie'^ in lh<' field on the same da> ■ 
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Host. Plants 

The writer has found the caterpillars feeding upon but three 
Named in the order of preference they are: velvet-beans (Stizohhih.., 
sp,),« kudzu vine (Puerana thunhergiana) ^ and the 'Tiorse bonu 
(Cannavalia sp.). Some varieties and species of velvet-beans a!> 
evidently preferred to others. The common “Florida velvet" is 
always much more severely damaged than the “China” when the two 
are planted side by side. As the caterpillars ordinarily do not leave 
the plant on which they were hatched^ any choice between plants mu.<t 
be made by the female moths at the time of ovipositing. ^Vholl 
leaves of the two varieties were left over night in a cage of moths there 
were, on the average, two eggs deposited on the “Florida velvet” to 
one on the “ China.” Care must be taken that the leaves are of equal 
age as the moths are less attracted to either very young or old leavt's. 
The early maturing varieties, such as the China, have the further ad- 
vantage that if they are planted early they will, at least in northern 
Florida, often mature most of their seed before the caterpillars bocomc 
abundant. 

The caterpillars feed both night and day, stopping only to molt. 
Some determinations were made of the amount of food they nonnallv 
consume. The larvre were well fed at the beginning of the oxperimcnl 
so that the amount they consumed should be not far from that usually 
eaten in the field. Twenty -two caterpillars in the fourth, fifth, and 
sixth instars weighing 4.8 grams ate 17 grams in 52 hours, an amount 
equal to their own weight at the beginning of the experiment in Ics^ 
than fifteen hours, Another lot of fifty-three larvre weighing 8 grains 
ate 24.5 grams of leaves in 48 hours, the equivalent of their own weight 
in less than sixteen hours. No cannibalistic tendencies were observed 
even when the food was exhausted in cages in which many cater- 
pillars of different sizes were confined. In this respect they differ 
markedly from some other Noctuids such as Heliothis. 

Caterpillars in the first and second instars, when disturbed, lower 
themselves on a silken thread. But after the second instar this thread 
is usually not secreted. Instead the caterpillars quickly throw them- 
selves to the ground by means of very rapid and violent (‘ontortioiis. 
The noise they make in dropping from the upper to the lotver leaver 
as one walks through the field is quite characteristic and furiddic> a 
ready means of detecting their presence. 

Natural Enemies 

The caterpillars are eagerly sought by many predaceous cncmic^' 
One of the most important is the red-winged blackbird or ' Ib' chir 
{Agelwus ph<mic€Ufi), These birds congregate in infested h*‘kb 
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gjeat lioeks composed largely of immature 
especially mocking-birds and field sparrows, feed ea^vrly ihZ 
yiie li;^{ird Anolis (‘‘chameleon’') is also an important enemy, whiei 
is commonly seen climbing over the vines. ^ arious sp.fnes of 
prey upon them. Callida decora, a small blue carabid, nnnmon on 
the plants and feeds upon the eggs as well as the young larv:i'. Xoxl 
to the blackbirds the most important predaceous enemies are ])rt)h;ibly 
several species of hemiptera. Aheorrhynrhus grandin Dali,, is prob- 
ably the most abundant but Brochytnena aninihta Fal)., and Evrhy- 
fhynchus jlovideusis Linn., and Bodisufi viaculircittn)< Say .are common 
In sharp contrast to the predaceous enemies the insect is remarkably 
free of internal parasites. From many hundreds of pupiC (;oUccted but 
two parasites were raised . One (PI . 39, fig. o) proved 1,o be an undescribed 
species of Tachinid which Townsend has named Euphorocera floruknsis 
and the other an ichneumon, Itopkciis rujusruk Davis (PI. 39, hg. 6). 

CuoLERA.— By far the most efficient check on the Increase of this 
insect is a disease of the caterpillars called “cholera” by the farmers. 
It 13 caused by a fungus, Botryiis riieyi. Sometime during September 
nr early October this has always become epidemic in the fields and in a 
week’s time all but exterminated the caterpillars, a very small fraction 
of one per cent escaping. After the epidemic one may have to search 
for an hour or more to find a single live caterpillar where a week before 
they had been so numerous as to strip most of the leaves from the 
vines. 

The first symptom of the disease is the flaccid, emaciated appearance 
of the caterpillar. It does not feed. It soon elevates the anterior 
portion of the body, head, thorax and first two abdominal segments at 
an angle of about 45 degrees and dies in that position (PI 39, fig. 3). In 
a day or two the spores mature and the corpse turns white. Healthy 
caterpillars confined with these corpses become sick in three days. 
The fungus attacks all instars alike. Although it is usually possible 
to find a few of these mummies in the field at any time during the cater- 
pillar season, it requires favorable weather conditions to start the 
tpidcniics. These conditions seem to be a prolonged and rather cool 
such as frequently occurs in late September. Perhaps the resist- 
of the caterpillars is lowered by the cooler weather as this is a 
distinotty subtropical insect. At least we have not succeeded in our 
^heinpts to start a premature epidemic. Even when the caterpillars 
confined under a bell-jar in a saturated atmos]>here with inum- 
*wes, the disease did not become epidemic among them \mtil “cholera 
hmc” airived. 

•Although there may be a partial recovery after an epidemic, the 
^^t^rpiliars never again during that season become sufficient^ tumicr 
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ous to be troublesome. The fungus invariably holds tne insect in 
check. A majority of the young caterpillars die within ten days after 
hatching. 

Although “cholera" often arrives too late to save the crop if the 
farmer depends upon it alone^ it is nevertheless a great help as it 
reduces to a few weeks the time during which the farmer noerls to 
apply arscnicals. 

SOME NOTES CONCERNING OVERWINTERING OF THE 
HOUSE-FLY, MUSCA DOMESTICA, AT DALLAS, TEXAS^ 

By W. E. Dove, United States Deparlment of Agriculture, I^ureau of Eviomology 

From the facts that adult house-flies are found in dormant, semi- 
dormant and active states in mid-winter, and possess a greater longev- 
ity during low temperatures, earlier investigators have generallv 
assumed that the species passed the winter in the adult stage. Thi? 
conclusion is further supported by the fact that numbers ofinviable 
pupse have been taken in nature during the early spring. The treat- 
ment of manure piles with borax and hellebore and the effectiveness 
of the maggot trap in control of house-flies has necessarily caused us to 
recognize the overwintering of Mumi domesUca as a biological point 
worthy of more consideration and one which should be supported by 
more experimental evidence. 

Under the direction of Dr. W. D. Hunter, and at the suggestion of 
Dr. L. 0. Howard, some biological points of economic importance were 
made a subject of study at Dallas and Uvalde, Texas. We have 
recorded two instances in which we succeeded in carrying the imma 
ture stages of the species over the winter in infested manure (1). Dik 
to the fact that Empusa muso.i was unusually abundant and probabh 
killed most of our adults, we did not attempt to ascertain the wintei 
longevity. Further experiments with immature stages and with th( 
longevity of adults are heroin reported. I am gratefully indelded U 
Mr. F. C. Bishopp under whoso (lire<‘t supervision the work wa.s dom 
for valuable suggestions. 


Adult Longevity 

1 wish to quote Mr. R> H. Hutchison (2), who reports that “ia one 
hibernation experiment, in whiiL flics were kept in a stable varying: 
from 30*^ to 00® F., a few lived as long as 70 days.” This oNpcninoDi 
was conducted at a more northerly latitude than Dallas, 
where temperatures are more constant. 


^Piiblished by permission of of Bureau of Entomology. 
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In Table I, in which experiments no Empusa occunv,! i i, 
not subjected to fatal temperatures, and received u. V ' 
food. It will be observed that the longevity was 'prnloZ' T"" '' T' 
temperatures decreased and in once instance a fly livc l '"i ' 
This maximum longevity is a record obtained midcr the' ,' 11 '' 

abnormal conditions which I find arc not utilized by ndiili' in „ 

It is well to know the conditions under which this nlaxm,,,,., lomtvh v 
^as obtamecl. ^ 

A room, in which a box was placed contaimng huudreds of pun-o in 
infested cow manure, was gradually heated to a inaximmu of 7()^’ y 
and the temperature allowed to remain about tlie same for (liirtv-six 
hours. During this time 600 adults emerged into a 1’ x 4’ x 5' 
and all apparently fed soon after emerging, llipe bananas' sweet 
milk, and fresh cow manure were present, and at short iiitervals 
(luring the longevity these were freshly replenished. No hibernation 
material was supplied for as near as possible the actual temperatures 
experienced by the adults was desired. Five days later, on December 
17, the room was again gradually heated to 70" F. and allowed to remain 
for a short time to insure a second feeding. Great activity was mani- 
fested and apparently all again fed. Tlie cage was located in tlie 
(^oldest room on the north side of a two-story frame house, and except- 
mg the two periods of artificial heating to insure feeding of adults 


I believe the temperatures most favorable for a maximum longevity 
were obtained. Between the first and second feeding of the adults a 
imniinum of 20° F. occurred, but was present only a few hours. Dur- 
ing this time sixty adults died, but this was probably only an elimina- 
tion of those not sufficiently fed, as will be seen from a study of effect- 
ive temperatures discussed in a later paragraph. After the second 
feeding of the adults a minimum of 32° F. occurred on December 26, 
and a minimum of 28° F. on January 24, but neither of these continued 
long enough to greatly affect the mortality. An average of the daily 
minimum temperatures during the longevity period was 42.58° F., 
an average of the daily maximum temperatures 57.65° F., while the 
daily mean average was 50.12° F. The room in which this experiment 
^vas conducted was used for no other purpose, for the reason tliat the 
'Movement of persons and the warmth of their bodies would have 
increased the temperatures, thereby increasing the activity of flies, 
h was also partially darkened by window shades which kept out tlic 
sunlight and lessened activity. This, however, did not prevent feeding 
adults during the warmer portions of the day. On some days it was 
^arni enough to permit flight, and had the flics not been caged they 
^'buld liave then sought the warmer portions of the house. Being 
they were- allowed to feed but wxre necessarily kept (luiescent 
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during the greater portion of the time. Had they been libera-, 
under warmer temperatures it is easy to see from the experime t i 
cited in Table I that the longevity would have been materially reducxii 

On December 8, 1914, 750 adults emerged from another portion li! 
the same media as the experiment discussed above, were fed bauan:i. 
and milk in abundance. Apparently all fed and were in good condi- 
tion. They were liberated in a large covered cage in the open and in 
addition to the food which was ever present they were supplied with 
shelter consisting of boards, burlap sacks, paper, and excelsior. Thcsr 
were conveniently arranged to allow the adults to obtain protection 
with little effort. As will be observed in Table I, a minimum of 
14.5® F. occurred on December 15, and there was a gradual decrease in 
temperatures until this degree was reached. On January 4, at a 
maximum of 64® F,, only one adult proved to be alive and this died 
before January 9. These conditions, which seem to have been more 
favorable than those obtaining in nature, gave a maximum longevity of 
not more than 32 days. 

From the two experiments cited above we know what longevity to 
expect under these temperatures and conditions. Let us now con- 
sider the questions: What arc the reaction of adults in nature to 
temperatures, and what are the* effects of these temperatures on adults'^ 

Reactions of Adults During the Winter to Varying 
Temperatures 

In a winter experiment to determine the longevity of adults under 
kitchen and restaurant conditions a number escaped from the cage 
and were free to visit places of various temperatures. The general 
tendency was to seek temperatures slightly above 60® F., which being 
higher than that of the caged ones caused them to die much sooner. 
It is true .that the caged adults were always supplied with food, but 
bananas and peels were placed in portions of the room where escaped 
adults were observed to congregate. The last fly in the cage lived for 
54 days, but no living flies could be found in the room and adjoining 
rooms after 30 days. 

Observations have been made of flies rendered inactive by low 
temperatures but in no case have I ever observed living adults to 
remain quiescent for more than a few days. The natural heat of the 
sun or very slight artificial heat will cause them to become active. 

Id cases where adults were subjected to freezing temperatures they 
were killed, the duration of life depending upon whether or not they 
had previously fed. Unfed and slightly fed adults died outright, and 
those which were allowed to feed previously were not capable ot wit - 
standing continuous freezing temperatures for three days. 
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45^^' F, aU adults were quiescent; fod ones crawled sli«-]nlv ■„ r 
could be forced to fly at 51“ K. and would fiv ^-alunlnrilv'-ii *>•>- )- 
;Vhen voluntary flight occurred adults wouldVcd If food 
but would not search for it, Efforts were made to detranuMe \h,‘ 
actual effective temperatures for adults. In working with speciiun,. 
motionless from cold the thermometer wa,^ placed on ihc j^iound wild 
thoiq and in other cases a suspended thermometer icas used on whit'h 
adults alighted prior to the low temperatures. 

At Dallas, Texas, there is no long period of low temperatures duviug 
which adults become altogether dormant. When freeing uunpera- 
turcs do occur at night it is often warm enough at midday to permit, 
activity out of doors. The cold weather usually comes in the form of 
^‘northers'’ and the temperature often drops 30^ F. or more witluii 
twelve hours. If, prior to a norther and on a fairly warm day, one 
visits the city dumping grounds he will find numerous flies feeding 
and occasionally depositing. Garbage wagons leaving during the 
day will be carrying them to various portions of the city, though the 
number is not to be compared with the greater number during tin* 
summer months. Shortly after a norther and when outside tempera- 
tures are warm enough to permit flight, if one again visits the dumping 
grounds, not a living adult is to be found. Only adults in house.s are 
found alive and they are mostly in warm places and active. The 
death of exposed adults under conditions an above outlined has been 
proved by gradually warming those which were found inactive and 
unprotected from cold. 

In general it may be said that the longevity of adult house-flies 
varies indirectly with decreases in temperature provided they have 
sufficient food, are not subjected to freezing temperatures and arc not 
killed by Einpusa musai\ Should they be prevented from following 
their natural tendency to seek temperatures above 60° F.,the humidity 
being normal, the adults become inactive at 45° F. But since the 
temperatures vary in different places, either naturally or by man’s 
iaterference, adults do not generally remain quiescent. They seek the 
vranner temperatures and their longevity is correspondingly decreased. 

Possible Relation Between the Development of Empesa Mvse^i 

AND OviFOSITION 

In the spring of 1915 a number of specimens of Ludlia ^ericaia,^ ail of 
^'hich had emerged from the same infested meat, w^ere placed in dis- 
'^liected cages. Fresh bananas were supplied in all cages. In an 
attempt to determine the effect of a lack of deposition media on the 
levity, some adults developed a fungus. This was first observed 
‘“ong females, but only in the cage where meat was not supplied for 
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,|,.pi,ations. Copulations had been observed in thi< ev„, ■ 

l,v c<,mparison with similar lots of adults it is certah. t ‘ 

,,er,. sexually matured. An authentic determination „f t , 

„,us not obtained, but it was apparently Emptm mmor 
In the experiments with Musca domedka, cited in Tal 1- | 
pusa appeared It seenis possible that the fungus dev, io, is'';’ ''I 
pally ,n sexually matured and fertilized flies which do not Jen , si, o , 
locoiin of low temperatures. The fungus appears to occur ainoim 
house fl.es only under cool conditions of autumn and the fact thal 
they do not deposit during low temperatures may he the e.xpian.ation. 


Larval Stages 

Winter depositions have been observed in various instances on wum 
Jays at Dallas, Texas. In Table II it will be observed that in Breed- 
ing Nos. 59, 56 and 58 freshly deposited eggs were obtained, on Jaiunrv 
14, 1914. These were deposited by clusters of females on a manuie pile 
which was generating heat. The eggs were divided, allowed to hatch 
:in(l develop; some in the manure pile, some in a small tin box in the 
house, and some in a similar tin box in a shelter for weather instruments. 
Adults were reared from the manure pile, by preventing the larval 
migration, within twenty-three days from hatching and in the house 
in forty-nine days from hatching. While no adults were produced in 
the shelter, the length of the larval period was extended to twenty-five 
days. In the shelter the larvm died when very small and being moist 
experienced lower temperatures than the air which had a minimum of 
11.5° I. Similarly, in Breeding No. 57, in which small larvm were 
taken from infested manure and straw, all died within thirty days. 
In Breeding No. 97-B, freshly hatched larvai which were kept in a 
mixture of cold wet manure, to which was added occasional small lots of 
fresh manure, lived more than sixty-seven days. 

W Idle young larva; are capable of withstanding conditions that will 
lengthen the periods as shown above, in most eases larva; will become 
'levelopcd before the media becomes cold. Especially is ibis true in 
manure piles during the early portion of the winter. In Breeding No. 
'■2. 1,400, one half to fully grown, larvie were selected by hand and 
i'<^tain('d in the same media. This consisted of a mixture of horse 
^tanure and decaying straw which was of a cold nature, and was not 
placed on soil where the larv® could penetrate for protection. Living 
were present on February 5, 1914, which was ninety days after 
'vere placed in the cage. By referring to Table II, we find other 
‘^stances in which larval periods were greatly extended, and while I 
certain that greater periods than these were obtained, the fact that 
and pupm were both present at the beginning of some experi- 
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ments, makes it impossible to determine the maximum length oi : 
larval stages. To have examined the infestation would have >\ 
abnormal conditions. However, in Breeding No. 66, in which infe^ ; . i 
manure was placed in a cage and subjected to two inundations, Ifiry,. 
were present from November 26, 1913, to March 21, 1914, a periO'i 
at least 115 days. In this experiment adults emerged from the ovm- 
wintering material, and has been reported in a previous paper (1. ,. 
In the experiments with larvje which produced no adults there wa^ m 
soil into which they could migrate to a depthwhichwould.be protfr- 
tive to their pupae. 

PuPvK During the Winter 

Confining our attention to the winter pupal periods we find that 
where pupae were in manure piles in which heat was generated, as in 
Breeding No. 99, emergence continued until all viable pupie produced 
adults. In this experiment 85 adults were observed to emerge when 
the maximum for the twelve hours of emergence was 55° F. and the 
minimum 43° F. These were the actual temperatures of the media, 
which consisted of cow manure and some straw. At other tempera- 
tures above these emergence was most frequently observed. Only 
when pupse were kept at these or warmer temperatures did they pro- 
duce ^ults, and these emerged in a comparatively short tune. The 
inviability of pupae remaining uncmerged in Breeding Nos. 65, 100, 
99, 62 and 56, was determined by warming them during the spring. 
In Breeding No. 56, the emergence ceased when the box containing 
pupae was removed from the manure pile, and none emerged thereafter. 
In Breeding No. 62, pupae were produced by larvae migrating into an 
old burlap sack which was on the bottom of the tin compartment, but 
on account of low temperatures none emerged. 

Numerous winter and spring collections of pupae from garbage am 
old manure piles in various outdoor locations,, but which were taveii 
near the surface of the soil or in the media, failed to produce ahu > 
when subjected to favorable conditions. It is evident that pupie in 
such conditions either receive enough heat to produce adu ts i ui ni^ 
mid-winter or die from temperatures too low to permit 
However, pupal periods have been observed to extend for ^ 

longer, and it is reasonable to expect long periods from pupm 
from migratory larvae which penetrate deep enough for protec mn 
excessive cold or warmth. It is evident from the 

scribed below that larval migration is a great factor m placing I” 

a favorable depth in the soil. 



pei mber, ’ 16 ] 


mve. wintering or hotoe-pi.v 




536 


JOURNAL OF ECX)NOMIC ENTOMOLOGY 


IVol. 9 


A Normally Infested Manure Pile During the Winter 
Between October 7 and November 7, 1914, about thirty bushels of 
cow manure, waste hay, pieces of boards, and rubbish were allowed 
to accumulate in a pile which, exposed in the open, became most 
heavily infested wdth larvae and pupae. The manure pile being warm 
from generated heat, the conditions were very favorable for devel- 
opment, and to be certain that the infestation was mostly Musca 
domestica, some eight hundred flies were separately bred out by arti- 
ficial heat. Fresh uninfested cow manure was added to the cage 
until January 14, and during this time adult house-flies continuously 
emerged. Additions of fresh manure being discontinued on January 
14, the generated heat gradually decreased and caused them to cease 
emerging by January 30. Prior to this date at least 600 adults emerged 
normally. With their decrease in number the predaceous Scatophaga 
furcata, as determined by Dr. J. M. Aldrich, increasingly emerged in 
the cage. This species has previously been poitited out to be preda- 
ceous upon adult flies and this was fully confirmed by our observations. 
The manure pile intentionally remained unchanged in size or form after 
January 14, and no emergence occurred until April 16. On ?^^ay b, 
three other house-flies emerged and emergence continvied until June 5, 
during which time the total number was at least 142. I believe the 
emergence in the cage would have been a surprising number of hun- 
dreds had the cage been large enough to allow a margin of a few feet 
on either side of the manure pile to prevent escape of migrating larvje. 

The migration of larvae has been suffi.cieiitly dealt with by Hutchison 
(1914 and 1915). The larval habit of burrowing into the soil has been 
graphically illustrated by Dr. C. G. Hewitt (1915) . At Dallas, Texas, 
during the fall of 1914, about 900 adults were observed to emerge 
into an empty cage six feet from a manure pile; the greatest distance 
of a single larval migration was at least eight feet. The burrowing 
depth of the larv® was not determined, but Dr. Hewitt’s diagram 
shows that they have been found in sandy loam two feet deep, am 
good numbers were present below a depth of one foot. Atteiiliou 
called also to the fact that the larv® pupated far enough away from 
the manure pile so as not to be affected by the generating heat. 

The cage of Breeding No. 105 contained the only accumulation oi 
infested manure on the premises, and yet when adults began to 
in the cage they continuously increased in number on '''j ' , 
nearby houses. It is quite evident that this was due to t le 
migration from underneath the sides of the cages. ^ . lulls 

The failure in so many overwintering experiments to 

in spring may be attributed to the absence of soil into which le . 
could migrate for protection. 
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lu Breeding No. 66, the infested manure nlare l ■ 
inundated during two different periods which i . 
cease. This apparently rendered the 'condition f 'o 

that of soil underneath a manure pile th.sn 
medium was a mixture of horse manure, o w m L 
infested, and the individual cow droppings Tt l“ 

^•-ning^hnt'V,: 


Summary 

It should be understood that all of the observations dealt win, ' 
tlus paper were made at Dallas, Texas. ^ ^ ^ 

1. Adult house-flies having sufficient food, not subiecterl m r , i 
temperatures, killed by Smpnsa mu.ca^, nor destroyed hy pred. tt 
show increased longevity in indirect proportion to decreasi inTn;’ 
pcrature. 

2. The general tendency of adults to seek temperatures above 60“ V 
necessarily causes a shorter longevity than 91 days, which was obtained’ 
m a most favorable abnormal caged condition 

3. The humidity being normal and adults being prevents from 
warmer temperatures they become inactive at 45“ F crawl sll.,l,tlv 
at 48” F., and will voluntarily fly at 53“ F, Even previouslv fed 
adults, if subjected to freezing temperatures, die in less than three days. 

4. Northers, ’’.causing sudden drops in temperature, are responsi- 
ble for a large mortality of flies in the vicinity of Dallas, Texas yet 
warm periods occur during mid-winter which permit depositing. 

0 . There is a possibility that epidemics of Empma irmsc® may be 
caused by a lack of deposition media for flies which are sexually matured 
and have copulated. 

6. Breeding media ranging from 46° F. to 55° K in twelve hours will 
permit emergence of adults from puparia, but emergence has never 
been observed at lower temperatures. 

7. Great numbers of pupae near the surface of the soil receive either 
enough heat to permit emergence of adults which usually succumb to 
l^old before depositing or the temperatures are so low that they l)ecome 
inviablc. 

Young larviB have been kept for more than 67 days without 
Palpating, but only by occasional additions of small ainoimts of fresh 
manure. 

9- baiv® more than one-half normal size have l)een kept alive for 
^ore than 90 days, and still other larvte of various sizes have been oh- 
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10. Adults have been observed to emerge in an empty cage six feet 
from a manure pile, the pupse having been produced by migrating 
larv®. The greatest larval migration was at least eight feet. 

11. In a naturally accumulated and infested manure pile larxac and 
pupse were overwintered. Adults continued to emerge during mild 
weather in mid-winter as long as manure was added. Emergence 
stopped when addition of manure ceased, but in spring at least 142 
adults emerged. 
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SCIARA MAGGOTS INJURIOUS TO POTTED PLANTS 


By H. B. Hungerford, UniversUy of Kamos 

p 

During the winter months of 1912 numerous complaints were re- 
ceived concerning a tiny black gnat that was 'appearing in annoying 
numbers in conservatory windows and around the potted plants. In 
nearly every case they were held accountable by the housewife for the 
lack of thrift of many of her plants— an opinion not shared with any 
degree of assurance by the writer. 

Upon investigation, the gnats invariably proved to be hlyceto^ 
philid flies of the genus Sciara,^ and their shiny, black-headed whfle 
maggots were to be found in the dirt of some of the potted plants 
sometimes in such numbers as to be turned out of the soil in sma 


squirming balls. wf^nur 

Since this was the first time that these flies had been brought 
attention in this relation, we were not only at a loss regarding means 
of exterminating them, but, moreover, were skeptical as to bie ac 
damage they were doing, being more inclined to attribute t b 

1 Sciara c<ypr<^hUa. The writer ia glad to acknowledge his ^ 

O, A. Johannsen of Cornell University for the identification of the flies a 
at his disposal bibliographical material 
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^ppfi4:;ince of the plants to some physiological condin,),, m ■ ' 

gurroinidings. '■ 

‘ Tlu meager literature dealing with Mycetopliilid , 

jcanncd, and recommendations for control were ina.l.' V' 

It was very shortly discovered that the remedial meaV„r. 

(leddedly ineffective when applied against these inaggow l" T" 
running the gamut of the "suggested controls, " we were comncil l" ' 
admit to our friends that in the present state of our kjiowl'il./ 
knew no satisfactory means of control. 

To prevent any future embarrassment of the kin<i, the writer bos- 
a series of experiments, to determine the cause for the infestations the 
nature of the injury, if any, the life-history and the control ’ 


Literature 

These insects have received but little attention from the economic 
entomologists, if we may judge from the literature. Most of the 
references are mere reports of their occurrence or injury. The grega- 
rious migratory habit of some species has been reported from many 
quarters. Fifteen out of some thirty-five references relating to the 
biology of members of this family are devoted to noting this phenom- 
enon. While the life-histories of but few have been reported, Beling 
(1),^ Bezzi (2), Girard (9), Pastejrik (17), in articles not accessible 
to us, have dealt with the biology of various species of the genus.’ 
Chittenden (5) gives the description of the larva and pupal stages but 
the eggs were unknown to him and the length of the various stages not 
mentioned. Coquillett (6) describes pupation of Sciara iritici as 
occurring in an oval cell lined with a few silken threads. He also 
noted the eggs of this species as being scattered on the ground or 
deposited in clusters of twenty or more. He describes the eggs as oval, 
polished, white, and measuring al}out 1/10 of a millimeter in length, 
The lengtli of the various stages was not known. 

‘ See Bibliography. 

^ Since writing the above I have had the opportunity to review the.se papers in the 
tbrmea of Cornell University. Beling (1) gathered the maggots of twenty-four 
species from their breeding places in decaying wood, under fallen leaves in cow dung, 
®tc. He describes the maggots and pupir, giving in most cases the length of the 
P^pal stage. In three instances he mentions the eggs but does not state the length 

the incubation period. Bezzi (2) describes the eggs of S. analis as white, oval, 
tjice longer than broad, and with such fme punctures that they appear smooth to 
naked (-yc, The females lay from 200 to 240 eggs in more or less numerous 
^ ^mps. j lie incubation period is given as seven day.s, the larval stage a little over 
^ toontli arj! the pupal stage a week. — This article in Italian is perhai)s tlie most eom- 
acco'" t of the life history of any Sciara. 
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Dr. Johannsen, in his excellent work on the Fungus Gnats of North 
America, gives the description of forty-nine species in the genus 
Sciara, thirty of which are new species described by him, and four are 
not assigned. A few others are named, the descriptions of which are 
inadequate. Of these forty-nine species, rearing notes are given for 
less than a dozen. S. multiseta Felt, agraria Felt and coprophih Lint- 
ner were taken from mushroom cellars; S. fulvicauda Felt and 
Joh. from decaying roots and wood; S, paudseta Felt from decaying 
potatoes; S, Hariii Joh. and cucumeris Joh. from cucumbers, while S 
tritid Coq. larvse are reported as feeding in wheat, and S. sativa Joh 
was supposed to prey upon puparia of the Hessian fly. 

In the species we have studied we have often seen the larvic, es- 
pecially the young ones, feeding upon the dead bodies of adults and 
pupse of their own kind, but we have not observed them devour the 
living. 


Habits and Economic Importance 

The family Mycetophilidse, to which these flies belong, gets its iiaiue 
from the fact that many of them breed in fungi. The food of the 
maggots of most species consists of either fungi or decomposing organic 
matter. However, those of some species of the genus Sdam do, on 
occasion, feed upon living roots of plants. C. A, Hart reports an 
experiment to determine the food preferences of the larvae as follows: 

A cucumber plant was potted in clear sand and one hundred of the maggots were 
placed about its base. These affected the plant, the stem evidently being eaten by 
them. The same experiment was made with the addition, at one side of the pot, of 
a cubic inch of decayed horse manure, such as is mixed with earth in growing cucum- 
bers. The larvee were subsequently found collected about the piece of manure and 
the plant remained uninjured. Next, a plant was potted in a mixture of manure 
with earth from the forcing bed infested by maggots. The plant was not injured. 

His conclusions are that injury to living plants results only where 
larvae are excessively abundant. He further states that: 

In no case were the maggots found attacking a firm, healthy stalk or root of the 
cucumber plants, but at the least appearance of decay they attacked it in great 
numbers, gnawing the surface and tunneling through it in all directions, 

It was our belief that such would be the case with those species wc 
have studied. But, during the past five years, under all sorts of soiL 
and conditions brought to bear in the flat glass root cages, we 
state that it has been our observations that they will attack health} 
roots even in pure, well rotted manure and in soils with the optieium 
amount of dried blood fertilizer. We have frequently watched them 

1 Experiment by Mr. Green recorded in 26th Report of State Entomologist of 
lUinois. 
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eating the root hairs of various rootlets and devourinj^ <nnn,l, 

roots> 

Dr. Johannsen states that: 

Florists look upon these little gnats with a suspicion which is more tlnn i„v,ir,„ • 
^thc fact that the larvre feed upon the tender roots of potted plains is\vcV,"iai,*: 
listed. 


H(i further states: 

1 have found larvee in potatoes, feeding on the sound tissue, on the roots of various 
jrras-ea, and in tulip bulbs. 

Tlie maggots of those species Ave have studied are almost onmivo- 
rolls as to feeding habits and the injury to plants becomes apparent 
only when they are relatively abundant. We have watched a maggot 
as it devoured the dead pupa of one of its own species, nibbled at 
flakes of decaying organic matter and then, coming to a live healthy 
root of a wheat plant, proceed to devour it, following its windings for 
some distance, eventually eating all of the three inches of root that 
lay against the glass. Maggots newly hatched seem to prefer the root 
hairs and often clean a rootlet for some distance, and then work upon 
its surface. 

An examination of the root system of an infested plant often shows 
it severely curtailed. In Plate 42, figure 6, is the photograph of a gera- 
nium where the maggots were abundant. Plate 42, figures 1 and ;i 
show their work upon a geranium slip. 

There can be no doubt as to their injurious work. 

This lack of thrift of house plants is more often due to the work of 
these maggots in the soil than is comnioiily supposed. Plate 42, 
figure 2, shows some geraniums that have been injured. In one 
large conservatory the majority of the plants were ruined. Among 
them were a beautiful eleven-year old fern, many begonias, colias, 
etc. 

Drs. Chittenden, Hine, and others have reported injuries to peas 
growing in flower pots, and to lettuce, cucumbers and carnations, 
br. Hine states that they were living in the stems of the carnations, 
br. A. D. Hopkins has called attention to their work upon potato 
Ihbers, Dr. Forbes has called attention to their injury to seed corn, 
and the roots and bulbs of various kinds of flowering plants. Coquil- 
^^It and Lintner mention them as being injurious to wheat, and we 
l^nve in our own economic collection of insects, some >Sciara specimens 
taken from wheat fields at Solomon, Kansas, They have been several 
reported as working upon grass roots and avc have found them 

‘These observations have been corroborated by Dr. Charles A. Shull, A^sociate 
fofegsor of Plant Physiology, and others. 
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boring in the crown of both clover and alfalfa, which leads us to bob 
that their economic importance has been somewhat overlooked. 

Life-History 

Technique Used . — ^The first studies in life-history were attemptxxl 
by rearing the flies in small potted plants. Here, however, it 
difficult to locate the eggs and impossible to observe the maggots. 
For studying the actual work of the maggots on ^the roots of plants, 
a flat glass device was used. This was filled with dirt and a geranium 
slip started. When this breeding box, shown in photograph Plate 41, 
figure 8, was placed on its side, some of the roots would come to lie 
against the glass. Thus when the maggots were found eating the roots, 
the whole device could be inverted and examined under binoculars. 

The fact that the maggots fed upon roots suggested the possibility 
of carrying the life-history through on slices of potato in petrie dishes. 
The data for the life-histories were obtained by following the various 
stages on slices of potato in this manner, or in small potato cones in 
test tubes. 

Dr. Robertson suggested that I sterilize potato in the auto-clave 
and add yeast— a modification of the banana and yeast plan employed 
by breeders of Drosophila. I reared one brood through in this fashion 
in thirty days. 

Broods were reared in the soil of potted plants as a general check 
on the length of the life cycle. 


Stages in Life-History 


The entire life cycle from egg-laying to egg-laying takes from twenty- 
four to thirty-two days. The adult female often begins ovipositing 
the day following her emergence. The egg stage and the pupal stage 
are quite constant as to the length of period, but an irregularity of 
several days frequently occurs even among the maggots hatching from 
one egg clump. 

The Egg 


The females lay from about seventy-five to one hundred and seventy- 
two eggs. These eggs are placed in declivities or irregularities of the 
soil. Often, where the soil has drawn away from the pot or the plant 
stalks, the female will follow down these crevices as far as possible and 


oviposit there. 

The eggs are usually laid in clusters of from two or three to more 
than thirty. Individual eggs are oval and measure .24 mm. in length 
by »12 mm. in width. Clusters of them are quite plainly visH'l' to 
the unaided eye. When first laid, the egg is of a pale greenish ; 
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eolo:. but turns to pearly white in the course uf ■ 

ibout this time the head of the future maggot shows i, !■' i 
patcii that grows darker until by the end of the fifi li .h, v ii' i ' i T' 
shiny and the embryo ,is active within this chorion ' Tl„. el''' T T"' 
in SIX days. In Plate 41, figure 4, is shown some egg ehisi erTns'i , 1 " ' 
laid in a small crevice of a potato; and Plate 41, )' 

a female in act of laying — about two times natural size 

Larva 

The larva when first hatched measures .55 mm. m length and is 
transparent. As soon as it begins to feed, the digestive tract shows as 
a dark line through the body. As it grows the body begins to take on 
a white color which is due to the large fat bodies within. Sdara 
maggots are characterized by their white bodies and black shiny heads. 
When grown the maggots measure about six or seven mm. in lengtli 
and have the appearance shown in Plate 41 , figure 5. Almut the elev- 
enth or twelfth day, they begin to spin their cocoons which consist of 
a few threads of silk binding together loose bits of earth, fibre and the 
like, Larvae of all stages have the power to spin out sheets and 
fibres of silk and sometimes use this power to form a cover to a tunnel 
in which they work. The larva preparing for pupation spends twelve 
hours or more making a very flimsy cell which is only a little more than 
two-thirds its length. 

Pupa 

Before pupating, the larva contracts to about 4 mm. and after 
a quiet period of some hours, changes to a naked pupa which is milky 
white in color. This gradually changes until just before emergence of 
the adult, the thoracic part is black and the abdomen shows the pattern 
of the adult. The pupal stage lasts from five to six days. Pupation 
usually takes place near the surface of the soil, though pupae are not 
uncommonly found deep down in the earth — indeed, adult flies are 
fometimes found imprisoned in deep spaces. The pupse usually work 
their way to an open space before coming forth as adults. For this 
teason the surface of infested soils are often strewn with empty pupa 
ea^es. 


Adults 

The adult male and female of Sciara coprophild are shown in 
Plate 41, figures 1 and 3. These photos shoAV their relative size and 

characteristics. 

The female of this species measures about 3 nun. and the male 
2.5 mm. Both are very active and are rapid rimneis though 
weak livers. They are prone to hide under bits of eartli or leaves on 
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the surface of the pot and '‘play possum” if disturbed. They are 
often found in houses where a few plants are kept during the wiriter 
months, and, as a rule, cause little concern. However, when they are 
being bred in large numbers in the favorable soils of the conservatory 
they become a nuisance invading all parts of the house and at thifi 
time become especially annoying on the dining table where ih(‘ir 
accidental landing in butter and cream becomes somewhat tryincr 
even the less fastidious. 

Control Measures 

The experiments for the control of these insects involved; 1st, pro- 
tecting the plants by the use of repellents; 2d, destroying the maggots 
in the soil by the application of contact insecticides and stomach 
poisons; 3d, destroying the adult flies by the use of traps and poison 
baits. 

Repellents 

In this series of experiments, small geraniums in three-inch pots were 
used. The surface of the soil was covered to a depth of from one- 
fourth to one-half inch with various substances such as flowers of 
sulphur, pyrethrum powder, coarse sand, etc., and then exposed in a 
place where there were many flies and other similarly potted plants as 
checks. All of these plants were watered with like quantities of water 
and watered from the saucers. The results were not startling, though 
there were one hundred and fifteen dead flies near one pyrethrum pot. 
When the soil was examined the average number of maggots per pot 


were as follows : 

Pyrethrum 5 

Dried blood 114 

Sand 0 

Sulphur 0 


From subsequent experiments it is evident that the attractiveness of 
the dried blood might have lowered the other counts somewhat. For 
in this connection it may be stated that as a result of exposing plants 
whose soils contained dried blood fertilizer and plants whose soils were 
ordinary garden soils, the ratio was an average of seven hundred 
and fifteen maggots per each pot to seven maggots. The larger num- 
ber appearing in the soils containing dried blood.^ 

^ One three-inch pot used in this as a trap was exposed a few days and then the 
surface of the soil carefully searched for eggs. The egg clusters were more nmnerous 
in a crevice between the pot and the dirt and in a similar place at the base of the 
plant on the shady side. The eggs in this case were arranged in clumps as follows. 
8, 7, 5, 1, 15, 20, 15, 9, 21, 5, 9, 3, 5, 10, 16, 5, 7, 6 , 2, 9, 5, 6, 3, 7, 2, 15, 8, 6, 2. 1, 3, 
17, 6, — a total of 252 eggs, an average of 8- eggs to the cluster. 
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It was early noted that the flies showed a mai ked |)ivi..„.|.,v i 
having an abundance of moisture. Plants alik.. ii, eYei'v' inri’r'''’" 
save in the amount of water received showed in s. in-s an .aver'i.’!' 
of seventeen for the wet ones and none for tlic dry -a anod'sinoM'dim 
for control, for besides rendering the soil unattra(;ti\ ," m I'w 

maggots already in the soil perish. However, many plains will' not 
stand the lack of water and so experiincnls were made to see h„w well 
control couhl be affected by sanding the surface of the (lots and water- 
ing from below. Besides presenting a surface unattractive to the egg- 
laying of the adult, the inability of the larva; newly Initched to get 
(^own through the sand was demonstrated. 

It also appears that pups already found iu the soil have ilidiculty 
in netting through the relatively dry sand barrier. One hundred 
pupae were placed in each of six pots, three of which were covered with 
one-half inch layer of rather coarse sand and watei- supplied from bt- 
low. The counts were 3—1—0, for sanded pots and 97 -92—04 for 
the check pots. 

The depreciation in the former case may be nornml mortality, or it 
may mean that some were injured in transferring them to the ])ots. 
Iq practical application of this method under conditions prevailing 
in our homes where ferns and begonias often predominate, the ju<li- 
cious combination of the methods above noted have given very satis- 
factory results. 

In all the cases that have come to our attention, the [)resencc of 
these flies has seemed due to soils rich in barnyard manure or treated 
with dried blood fertilizer. In one instance a lady who found that a 
large potted Lantana was supplying the flies that had been noticed 
all the fall, thought to help matters by cniptying the remains of the tea- 
pot upon the inch of sand that had ])een placed on the surface of the 
soil. Some time later we were called in to sec where the flies came from. 
A three-fourths inch layer of tea leaves was found, in the lower layers 
of which were hundreds of maggots. The maggots had gnawed the 
base of the tree somewhat but there did not seem to be maggots or 
pupje in the sand below. Remedial measures were simple enough. 


Destroying the AL^ggots in the Soil 
All of the first efforts at control were directed tovsaid dcihliojring 
il>e Maggots as they existed in the soil. The recommendations found 
ill the literature were followed but with slight success. I he&e iiiclm u 
the use of lime water, kerosene emulsion, helk'boro, cuibou bisulphide, 
and to this list were added cxpcriiueuts with: Black Leu , m 
strength from one part to 1,000, and one part to 100. Sodium tliio- 
i^tirbnnate, whale oil soap, borax water, and experiments in m r c 
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soil was saturated with solutions of lead arsenate, Paris green an{l the 
like. 

Two series of experiments were employed in the above; one ^.vith 
potted plants, soil of which contained maggots, and another in wiiich 
slices of potato covered with the maggots were embedded in pot^^ of 
sawdust, thus making simple the observations of the effects of the 
material used. The results in all of these cases either failed to kill the 
maggots or injured the plants. 

It may be worthy of note here that Hart reports that a solution of 
from one-half to six per cent of nicoteen brought about premature 
emergence to the flies, thereby destroying them. He also states that 
the preparation repelled the larvae. His work was with cucumber 
beds in a forcing house. The trouble here arose through the use of 
comparatively fresh manure as a fertilizer. He noted in this connec- 
tion that when the manure was well rotted little or no injury followed. 

It is to be hoped that the work now being done in various labora- 
tories with nitrobenzine will lead to the discovery of some satisfactory 
applications for killing underground insects. 

Destroying the Adults 

Many flies were killed by the use of the following recommended l)y 
Sanders in “Minnesota Insect Life’': 

One-sixth ounce of sodium arsenate dissolved in a gallon of water and 
a pint of molasses. The flies preferred this mixture to combinations 
of it with stale beer and orange juice. The plants were allowed to 
become dry and then the sweetened mixture was sprayed over them 
with a syringe. They fed upon it greedily. However, under ordinary 
conditions, complete control could not be effected for the flics were 
not strongly attracted to it. 

We had hoped to try the paradichlorobenzine so strongly recom- 
mended a year ago, but have been unable to obtain it even for experi- 
mental purposes. 

Natural Enemies of Sciara P'lies 

In two references in literature that have come to our attention, 
certain Sciara maggots have been accused of parasitism. ^Ir. Peter 
Cameron 1875(3) declares them to be internal parasites of Sawfly 
larvae. He states that the latter retain sufficient vitality to spin a 
cocoon inside of which the fly larvae completes the destruction ol 
their victims. Later, they quit the cocoon and change to pupi:C in 
ground. 

Much later than this, Sciara was credited with preying upon 
fly ppparia. If these cases are authentic, it is a step beyon'i 
usual scavenger tendency we have so often observed. 
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However, Sciara maggots and adults are the hoMs ,1 f 
W. H. Thompson, (19) gives an article “Sur un dintcr,; P,.?', " 
lar« d’un mycetophilidie.” He found some Hdara .Raggoi:];;,-,'. 
with parasites which he argues must be larva? of a “l a.dtu' 
probably of a “Tachinid.” ' ' ' 

In one series of experiments wc had a number of threo-m. i, n„i ■ ,■ 
geraniums containing some dried blood fertilizer which were beunMi’sed 
as a trap pot in a place where the flies were abundant. One not sat 
in the corner of the infested bed and here a .small nymph of an assassin 
bug (Milyas) took its abode, with the result that during the nindeen 
days of Its presence there, it quite effectively kept the pot free from 


In our study of the development of the eggs, we were at one time 
troubled by the predatory tendencies of a small mite which imfortu- 
nately we did not preserve for identification. 

These same mites were seen to attack living flies, the wings of which 
held them captive to the moist glass. 

There is, however one parasite, a nematode, that most elliciently 
reduced my stock of flies to the vanishing point just recently. It 
works within the maggot and reaches maturity there. Though the 
parasite occupies most of the space within the maggot, the latter is 
sometimes permitted to become an adult, minus, however, all traces 
of its organs of reproduction. Plate 41 , figure 7, shows an adult female 
parasite. The life-history of this nematode and its effect upon the 
host will appear in another publication.^ 

Summary 

The life-history of Sciara coprophila requires a period of from twenty- 
four to thirty-two days. The egg stage occupies six days, the maggot 
stage twelve to fourteen days, or longer, the pupa stage six days and 
the adults have lived under laboratory condit ions about a week. The 
niaggots, though omniverous feeders, are injurious to potted plants 
through their feeding upon the roots and root hairs. 

fsoils that are moist and rich in manure or dried blood attract the 
thtJ flies and lead to the laying of large numbers of eggs in these favored 
situations, the result being that plants growing in soils of this charac- 
are seriously damaged . 

The maggots, though resistant to most insecticides, quite readdy 
^^Pcuinb to drying. Thus, by letting the soils dry out occasionally, 
httlc tifiuble will be experienced. Where a serious infestation occuis, 
^ itidicious drying out of the soils, use of dry sand on top of the dirt, 
pots of dried blood and earth and sprouting pain used to 
egg-faying, will effectually control the pest. The maggots 

' 1 :., pezzi (2) for others. 
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and eggs in these trap pots should be destroyed about every Uvo 
weeks by submerging in boiling water. 
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Plate 41 

Figure 1. Female Sciara copwphila. 

Figure 2. Female ovipositing showing the wings in tlu.r n.v i - • 

Figure 3. Male Sciara copra phila. " ' position. 

Figure I Eggs of Sciara co,,rophih deposited m a crevice i,, n,e ■ r , 
bit of potato tuber, “ 

Figure .5. The maggot of above named 6y. 

Figure 0. Frtpa orr surface of potato slaunng flie nature of ,ts pupal clianrla-r 
Figure Adult 9 nematode tvitli egg eapsule di.ssccted from an infcsied maggot 
Figure S. Device for studying the food habits of the mar^gots ^ 

Figtac 9. Enlarged view of pupa .ehowu in Figure 0, to .sForvilic clramhcr of l.ils of 
foreign material tied together with silk fibres. 


Plate 42 

Figure 1, Geranium slip killed liy the work of Sciara maggots. 

Fisarc2, Geranium plants that owe their straggly appearance to Ihe work of the 
maggots in tire .soil. 

Hgiire .k Close view of lowi'r portiori.s of plant shown in Figure 1. 

Hjilrc t. Begonia plant in a ])oorIy diaiiicl vessel with a soil rich in manure. An 
ideal jilace to breed .Sciara. 

Figure i). Corn roots riddled liy tlie maggots. 

‘■pre G. Geranium plant and its curtailed root system. 


notes on the control of the white pine weevil ■ 

By S. A. Graha!\i 

Vai'lv the white pine weevil, Pissodcs stroln Peek, to^kes its toll of 
P'ung white pines anti X’orwa.y spi’uecs, and iu recent years it hits 
[^t'cived considerable attention not only froni entomologists, hut from 
J^^rcstcjs and nurserymen as well. aV i]uml)ei‘ of eontroi measures have 
Jj'Gi Avhich are undoulhedly valuable under favor- 

^'^If'comiitions. 

^ Fhe past setison the writer has appliml different matcikds al 

strengths as sprays and washes to the young pines, in a?‘ 
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effort to find a control for this pest in nurseries. Although the exv>' , ‘ 
ments were not on a large enough scale to be conclusive, sti’i c, 
results in some cases were very gratifying. 

Spraying in forest plantings is of course economically impose;! v 
but if an effective material can be found it should prove to be of 
greatest value in commercial nvirseries and in ornamental planfiiii;-. 

Approximately five hundred adult weevils were freed during 
early spring in the plots treated in order that a heavy infestation minln 
be insured. 

The results of the experiments are set forth in the following (abie; 


ExPi;RnitsNT8 ox White Pine Wsbyh. 


Material 

Date of 
Application 

M ethod of 
Application 

Strength 

injury 

Trees 

Treated 

Tr. 

IVeei 


Apr. 26, 1916 






Creosote emiilfflon 

Apr. 13, 1916 

Sprayed 

1 to 2 

None 

10 

3 

Creosote — 

Apr. 13. lOlt 

Painted 

Pure 

Badly injured 

JO 

IJ 


Apr. 13, 1916 


Pure 


111 

Q 

Creosote 

Apr. 13. 1916 

Spraye'^ 

Pure 

Very slight 

10 

0 


Apr. 13, 1916 


Pure 


10 


Soluble 

Apr, "6, 1916 

Sprayed i 

4 liiri. 100 gal- 

None 

10 1 


Lbie sulptiur 

Apr. 26, 1916 

i Sprayed ' 

1 to S 

None 

10 1 


Swlccide 

Aitr. 26. 1916 

j Sprayed ' 

1 to 2a 

None 

10 

s 

Powdered lead arsenate . . 

May 0, 191fi' 

Sprayerl 

3 djs. 50 ;:al . 

None 

m 

3 

Powdered lead arsenate 

May 6, 1916 

Sprayed 

2 lbs. ,50 gal. 

None ! 

19 

2 

Paste lead arsenate. 

May 6, 1916' 

Sprayed 

5 lbs. 50 gal. 

None 1 

10 

4 

Paste lead arsenate. . 

May 6. 1916 

Sprayed 

10 lbs. 50 gal, 

None 

10 1 


Calite 

May n, 1916 

Sprayed 

1 to 50 

None 

10 

3 

Calite 

May 6, 1916 

Sprayed i 

2 to 50 

None ] 

10 ; 

;i 

Carbolic emulsion 

Apr. 26, 1916 

Sprayed 

1 to 3 

None i 

11) j 

4 


Check ’1'rees 


Group 

1 No. of Trees 

j N(i. IVeeviled 

1 

30 

S 

2 

1 6 

2 

3 

1 10 

3 

4 

' to 

u 


10 

4 




The check trees were scattered in groups through the stand an 
were infested as shown in the above table. 

From the above tables it is evident that none of the mateviaU' 
proved effective with the exception of the creosote and the carboliiicun 
Lime-sulphur at scale strength, which has been recommended 
deterrent, in this trial at least, proved valueless. Neither 
found possible to poison the adult weevils with arsenicals, ah leiic 
very strong solutions were used. Since the pine weevil woikscn, 
on the terminal shoots it is only necessary to apply the spraj oi ^va.. 
to that part of the tree. 



SELL: DIABliOTICA I^-PLN'CTAT \ 


pf 'cmtier, ’16] 

^?efore either carbolineiim or creosoti? can in' m-rrM ^ .... „ 

jii(‘uded more extended experiments will lie nw<>:i\ \ , ^.j■ iinMv 
to iie some danger of injury to the trees. The earhoii!,, loi >!u,\\a<! 
injury than the creosote. In no'case did either i,;!! a An^ui i-au' 

the growth of the trees injured was stinded or stoppr.i i in-i-. 

In addition to these sprays and washes tanglefoot w:i< to 

forty trees. The purpose was to detcrnuiK' wherlna- the u'ee\it tlew 
to the terminal or crawled up the tree from (lie ground lor iVi'dmg 
and oviposition in the spring. 

Two bands were placed around the stem of (aicli tree, om' just above 
the topmost whorl and one on the trunk just aliove tlie ground, ft 
thought that the weevils crawling up from the groiuMl would 
become entangled in the lower band, those alighting in the hi-anchcs 
and completing the journey to the terminal by crawling would be 
caught in the upper band, and only those which dew directly to the 
terminal shoot would escape. 

In order to insure a heavy infestation two hundred adult weevils 
were freed in the tanglefoot plot. The day following their inirodiic- 
tion a large proportion of these weevils were found collected Itelow the 
lower bands, but none were found on the terminal .shoots, and none 
were found caught in the tanglefoot. Not a single time during the 
season was a weevil caught in any of the bands. 

Up to the fifteenth of June none of the trees treated with tanglefoot 
w('re infested. On the twenty-first of July, however, three ww'vilcd 
shoots were found in the plot. It is possible that tlm tanglefoot became 
gkzed and iiard enough, during the cold rainy weather the latter part 
of June, to permit its being crossed by the wetwils. 

Out of the thirty check trees in this plot eleven were weeviled. 

.From these results it is safe to say that the throe substam-os taiiglc- 
(oot, creosote, and carbolineum desen e further trw! on a laiRor sralo 
Further results from tliese and other exporanents on weevil eonlrol 
now under way will be published later. 


NOTES ON THE TWELVE-SPOTTED CUCUMBER BEETLE 

By R. A. Skll 

WILL THE TWELVE-PUNCTATA BECOME A FUmER BEETLE. 

Tlie Twelve-spotted Cucumber Beetle or 
^^odiviin-pundaia Oliv.) is becoming more nmnerom 
Tms, years ago comparatively few of 

found almut Houston and these worked upon 
'^ut this year they can be found most anywhere am i<}< 
of plants. Owing to an unusual penod ou .. 



552 


JOURNAL OP ECONOMIC ENTOMOLOGY 


iVol 9 


cultivated crops that they prefer were not plentiful before the 10th 
of June but the beetles were very much in evidence; working upon 
cultivated flowers, ornamental shrubs and occasionally upon trees and 
vines. During April, May and the first ten days of June they were 
found on two hundred and eighty plants — besides the ones which they 
commonly feed upon: spinach, kale, peas, cucumber, melon, cantelope 
.pumpkin, beet, mustard, turnip, peanut, com, cane and coffee-bean 
they were noticed on peaches, plums and strawberries and also on such 
plants as petunias, four-oxlocks, narcissus, wisteria, sweet-peas, jack 
beans, catalpa. morning glories, touch-me-nots, cape jasmine, and 
many others. While they sometimes gnawed the leaves of morning- 
glories, wild sweet potatoes, touch-me-nots and four-o’ clocks, they 
seemed to prefer the pollen, the essential organs or the petals. 

To gain some idea of the range of their distribution on native plants 
at one particular time an extensive trip was made through the woods 
and fields that were in the wild state or at least as free from cultivated 
plants as possible. On April 28 they were found on wild plants as 
follows: Erigeron sp., Rudbeckia hirta, Catharlolinum Tupesire, Aster- 
:ace 0 e, Medicago hispida, Allium helleri, Echinacea pallida^ Harimauma 
^peciosa, Chenopodium album, Flaniago aristata^ Dauev^ pmillus, Cor- 
'jim stolonifera^ Verbena bracteom, Vida cracca, Ijanlam macropoda, 
Ptelea mollis, Monarda fistulosa, Erythrina ^6ocea, Xanlhomlis 
corniculata, ApiacCLC sp., Verbena strida, Smilax, Verbena oficinaUs, 
Laurocerasus caroUniana, Carpinus caroUniam, 

In most instances they were working upon the flowers, usually the 
pollen. 

Feeding Habits; Effects op Changing F<x)d 

Some experiments in adapting them to different kinds of food wore 
tried and in every case they were able to change from an exclusive did 
of one kind of food to another without any more serious consequences 
than a loss of appetite for a few days. Several kinds of plants they 
would not cat, even after a fast of eight or ten days. 

While they will thrive on cactus blossoms the leaves of this plant do 
not agree with them. Under ordinary conditions they will not eat 
cactus leaves but after twenty-eight beetles had been kept withod 
food for four days a supply of cactus leaves was given to them aut 
they ate rather sparingly. In twenty-four hours eight of them wen 
dead but the remaining twenty lived sixteen days with no other fom 
when two more died. Some of them became quite lively on this < k ! 

and after twenty-two days’ imprisonment began to copulate. 

It appears that the 12-pundaia is not as hardy an insect as 
It is by no means as ready to eat anything that is convenien. 
shows a decided ability to meet conditions of shortage in a par lui 
kind of food. 
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Hibernating, How Thev Spend The WiMi !; 
i’relimmary investigations sepm to imlicaO' that n,.. ^ 

known as to how the 12-pundafa spciuis iln' W iitcr. A hn-.'M 
pait of the observations made upon Die hiheiTiaflim nt i;,- iiiMvi ion- 
of inferences drawn from the behavior of allit'd >|)i-ra - hav.' 
]30i'ti carefully studied in many localities but ^iieh aiminuirv r;iimo(. 
always be relied upon to hold even wiDi a very closely allied aperies. 

[( is quite probable that the way of spcudiiiti the winter for this hceili' 
depends upon many conditions as: duration and intensiiy of cold 
weather, rainfall and sunshine and the prevah'uce of food plants. 
\li\ h\ H. Chittenden of the U, S. Hcjiartiiient of Agriciiltiiri' is cob 
lecting data from several localities concerning the hal>its and lifc- 
libtory of the 12-punctata. If this method is imrsuofl for a fmv yivirs 
llie exact effect of the various factors that control hilicvnation can Ixi 
a?cei‘tained. 

With Mr. George Findlay Simmons of PDce Instituti' the writer 
undertook to observe the hibernating of a nimilx'r of I In 

the early part of December when the booties lii'oanK' si'arce it scenunl 
that they would soon hibernate. The grivit storm of the pivceding 
August had destroyed most of the foliage, and the leaves, grown after 
tkt. were too tender to stand the frost, honeo the woods wvw much 
more liarren than usual. The last wild ]rlant (hat they really worked 
on was the coffee bean {Dmhentonia lougijolia) and througliout the 
entire winter if a coffee bean plant could be found, in some shell m’cd 
spot in the woods, it would be tenanted h>y one or more of these b(‘et]('s 
and some fresh gnawed notches along the cdg(‘S of the leaf would show 
.hm' the insect had worked. At first the Itched racumher hectic 
(Di«(,rof(ca halteata) could be found with the I .'-pmeMa l.ut these 


feippeared about December 15. j i ,,, 

The Department of Biology of Klee Institute has eonstruHcl .m 

outdoor vivarium with a portion piidosed mil) b> '"'c » 

tliisciiclo.su rc where the conditions were essentndly I ic y , 

iloors, thirtv-two beetles were iii.st.ullcd. kirst tic> 
bin tune t'o time with fresh leaves but i,s they showed no ib^iubon 
to liihcniate the supply was not renewed. Ibi't "i'‘c .t< ' ‘ 

ti,„cs. On dull days a beetle would fake a position '>y' ^ 
tbnix ilrawii forward as though it was about ii.n > o j ,, 

tufcis. and draw its forelegs slightly above its 
'idler forward or twitching slightly, k' hih' '> "''k'' ■ ' ' J , , 
lorluiius i, was by no means asleep. eiirc 

•sleep H (hilt of repose — thcabdoiiieu'ait , ilii.ivsliic'lwig- 

ittHydruwntogether and the legsfiniilyplaiitoi iu^iiuei tor 

riih iHisition seemed to indicate a iispoi'-'. , ,|;il 

>>'l'crii:oi,„i and was carefully watched for several s- 
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not hibernate. The insects did not appear to be especially plump a!-<i 
heavy but they no doubt possessed some form of fatty or energy pi ;!- 
ducing tissue as shown by experiments that were made. Dr. Huxl- y 
suggested that there might be such material stored in the bodies (if 
the in.sects which in a measure would obviate the necessity for hihc]- 
nating under certain conditions. 


Stored Up Energy 

It has been noted by several observers that these beetles cannot 
tinue on wing for any great length of time and that if they are obliged 
to turn often, as in trying to escape from a room, they soon fatigue, 
Five beetles that were captured the day before on spinach were 
turned loose in a room 36 x 60 and kept on wing until they could not 
be stimulated to take to wing. Feather dusters, horns, squawkers and 
lifters were tried as a means of keeping them on wing but the most 
satisfactor>'Tesuits were obtained from the use of a small hand bellows. 
A piece of cloth saturated in camphor was tied over the nozzle. A 
beetle was considered fatigued when this appliance failed to make it fly. 
One of the males was fatigued in eleven minutes and the other one in 
sixteen minutes while it took twenty-two minutes to fatigue one female, 
twenty-six minutes for another and thirty-two minutes for the last. 

On "another test under similiar conditions (November 6) with five 
females, they were fatigued with an average time of twenty-two miie 
utes. These were fed on spinach three days and then fatigued m an 
average time of twenty-six minutes. After a fast of five days tbej 
were able to stay on wing twenty-eight minutes. 

December 17 five males were fatigued with an average of sixteen 
minutes, but one of them was fatigued in eight minutes while it look 
twenty-four minutes to fatigue another one. 

December 19 five females that had been without food for aliout Twe 
weeks were fatigued in thirty-two minutes. 

As there seemed to be a steady gain in ability to keep on ving a u* 
fasting, records were kept to show how long they had fasted wuli 
average time. This was known as Lot 1. A fresh lot of fl^v \ ^ 
brought in from a turnip patch December 20. This was known .is 

Lot 2. 

f.OT 1 


Dec. 19 
20 
21 
22 
24 

2r) 

27 

28 

29 

30 

31 


I’atignecl in 32 min. after fasting M (lavs. 


“ 30 



lo “ 

“ 34 

it 


n 1(3 “ 

'' 31 

li 


M 17 

" 34 


ti 

n 19 

“ 38 

a 

i( 

» 21 “ 

‘‘ 33 

n 


» 23 

" 33 

a 

t< 

r, 24 “ 

“ 36 

a 



“ 35 

it 

(( 

» 2G “ 

“ 38 

u 

it 

U 27 " 
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)ece)iiber, ’16) 


1 

Fatigued in 37 min. 

after fasting, 2^ 

3 

" 34 

1. r. OI, .. 

4 

w u 39 rr 

32 

5 

.. 3^ ... 

'■ 33 

6 

t! a 3^1 .■( 

34 

8 

rt i< _j9 

36 ’• 

9 

H 39 .r 

1. 3j .. 

10 

r. U 33 

38 •' 

U 

.. .. 4^ 

39 .. 

12 

U u 39 r, 

.< .-r 49 u 

13 

U U 42 .. 

41 '' 

14 

.. » 3C) “ 

'>• >•< 42 - 

15 

<r U 42 r. 

“ 43 “ 


Lot 2 


20 

Fatigued in 24 jnin. after fasting G days 

27 

2-2 <( 

.( 'j .( 

28 

- 2G “ 

“ 8 " 

20 

«' 20 “ 

9 

30 

•■ '■ 23 ^ 

10 

31 

a .. 22 ‘ 

r: r; 

1 

” 24 '■ 

.. .. j2 '■ 

3 

■- 2G ■' 

.. ,r ;t4 

4 

1. .. 25 > 

r. n j5 rr 

0 

“ 27 

<■ ^9 « 

0 

;; 23 

, U 17 <• 

7 

“ 26 


8 

26 

‘ 10 

0 

- - 28 

- 20 

11 

- ■' 30 

22 

12 

•' 26 

. .. 23 “ 

' il 01 

13 

'' “ 24 


14 

u .< 26 

25 

15 

“ 31 

r. .. 26 ■' 

.1 a It 9“ '' 

IG 

“ 33 


18 

*' " 35 

,t t. 20 '' 


1.1 KC.ieral terms there is a -ain in cudurance eorrespoiiilinfi !o 
the liuie of fastinp;. One of the beetles in Lot - < io‘ anuai, 
Januaiy 12 , five females were taken f.'on. a cage cont.aining abou 
Welles wiiich had been kept finee Xoveinl)H sutli pleiitj a 
"bile Hicv appeared livela- they were fatigued ' ,'1; 

Iley IV, a-.: tried on difiV>re„t .lays but some one 0 hem 
five out in six or eight mimites. After a fas> 0 
s'l’nigc was cighteeiiininufcs and after sixteen t ovs t ’J' ^ | j,. 

twelve minutes. Under the eouditions it 
thatthu'v had become nccustoiued to contiuoimm ...... hiit] 

jWtrieivoiisness attending the unusual eond.tions o e 

'"tcrte;v.,| with their life proeesaes and pre' cntei re . > ^ 

®^ergj producing material? A\ithiu hniit^? it nc.-rvuv. 

they ^ nf (^uduviinoe! l>o .iRu ,1 ' * . 


oducing material? uumu nuu. ^ yroam 

yi.' A the greater is their power of eudiium . hi 

by storing tissue that is availahie oi nn,^ ■ • « 
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localities where they do nr t need to hibernate? Is it possible that { }; . < 
material becomes more available for transmission into energy as ^ 
time for them to begin a search for food approaches? Does exci( ; 
tend to make the food material available? They could not be k( pt 
successfully in a cage too small for them to fly about. 

While observations were not made so as to form a definite conoln^iou. 
it appeared that these insects could endure a fast much longer ^vlu■n 
exercised even in this violent manner than when confined in a retison- 
ably warm room. It is certain that the beetles that were exercised io 
fatigue almost every day without food were much more lively flinn 
those kept in cages with plenty to cat. 

Field Habits 

■On the 18th of July an experiment was begun with the object of 
studying their habits of distributing themselves over the fields, Ihc 
country around Corpus Christ i, Texas, had been without rain for 
fourteen months until the first part of July when showers, more or less 
local, began falling. These showers continued until there was so niiidi 
rain that farmers could not keep the weeds out of the fields. Here 
was an area of six counties in wliich it seemed that very few beetles 
had spent the winter, hence all or nearly all that were present had lately 
come in from the irrigated districts of tlio lower Rio Grande valley. 

One hundred and sixty-seven beetles were marked by painting their 
wing covers with a dash of India ink . The next day but three of them 
could be found. Four hundred and twenty-four beetles marked m 
like manner disappeared so completely that only five could be found 
the next day. One evening thirty beetles were located on plants 
where they were spending the night Imt none of them returned to their 
respective plants the next night. Several other experiments 
tried with similiar results. It appears that at this season under 
conditions the beetles are not influenced by a “homing instinct u 
even a locality instinct. On August 2 some young larvai were loum • 


THE PRIVET MITE IN THE SOUTH 

By E. A. McGregor, Bureau of Enio^nology 


Introduction 

In connection with the observations at Bat^lnirg, 
past five seasons on the common red spider, I have a( _ ^ 
opportunity to study the little known pnvet ^ 
hiocnlaius McG.^)- Concerning its origin little . . .hi 

but since all our records of the occurrence of the species h- _ ^ 

the seven southeastern states— North Carolina to 
it would appear that the privet is confined mainly to tn ^ 

i“Four New Tetranychids,” Ann. Ent. Soc. Am., Vol. VIF 4, PI 



po<ember, ’16] McGREGOR: privet mite IX -nil- i ... 

Character oe 

The species is not entirely confined to piivi'i /, 
hedges but a marked preference seems to be in 

X remarkably high percentage of privet hedges aiv e r . 

damage is often very noticeable. Unliln- m.ni - ni;:, . ; i. 
the privet gains impetus with the approach of fall ai’.,i liir i . 
infestations usually occur in f-'eptember and Octol)er in tlu’ enn: h. 

The feeding takes place on the unde}' surface of th(' lea-.a''- ui ■ ;v i 
oduction continues until often the leaves ai'o entirely overrun mui 
swavuiing with the mites in all stages. iviuvked discolomtien is 
dbcernible, as is the case with the common rc'd spider, but a yelhnv- 
hicr or fading of the infested leaves is usually noticeable. ’I'lie heavy 
amining of the vital juices of the leaves tluough the many feeding 
nunctiires causes a mai'ked weakening of the foliage. This, perhaps 
together with certain toxins introduced by the mouthparts. results 
foally in the shedding of many leaves until, in severe infestatiojis, the 
niaiit^ become entirely defoliated (see Tl. -id,, fig. 1). 

One reason’s defoliation rarely I’esults in the death of ])nvet bushes. 

\ second crop of leaves is soon developed. Dwing, however, to tlie 
nroximity of the bushes, in the case of hedges, this new foliage gimer- 
dlvliccomes readily reinfested. Tpon the destruction ol the secondan 
fyhwe the vitalitv of the liush becomes greatly reduced so that eit ler 
;,th or great weakness follows. Often the attack centers acutely 
nou a angle bnsh with the result that it finally suee.nnhs leavn,g 
;ap (see Fl 43, fig. 2) in the hedge which is not easih lepaiud. 

Fo(.)D Plants 

Although by far the conunonest host of tins pest ^ 

(emtereusc and otl^ 

IS, goldens 

kmilis and on orange and lemon. T .,bove species indicates 

.neans complete, and the diverse nature of ^ 

that the privet mite is to some extent a g^ntw 


Fkm 

thorax 

The 

a i‘tu\<v 

maiyi' 
lycs. 
seat! 
the ; 

petn 

The; 
of Cl- 
hail’.-, 


,hs long- 


PEScRirnox 

,,o..:-Body crimson, leilh Im. -'f 'y*" 

. Widest, at posterior .■orncr.s of ,i,c ts|m-s >» 

■liiialothora,\ is narrowed consiaeriibh ■ . ,1,,, ,,„„.n„r l.c'h 

.kd tip. The body IS armed wdl. a pan 

a medially, .similar spines mimcdu . , , ,i,„igtlieliodym“'li"- '", 

i. at the posterior tip of the abdo.nen, and . „ 

ml ones dorsally. The »ldialotl.«rax m !«>dh^ ^ P.e 

'.terior margin convex; tbe^palP'y|jy^_^,^^^j^, . i....,,.., 

iuiatc 
.'gs are 


Tbebodyis wlmd^vlih a pl^re 

isi hardly half r 

margin convex; tho imlpi 

; joint bears a strong claw, an . ihi'cc-qicaU't'’ "■ i , i-u 

‘relatively stout, crenulaW; ....yiyy 

:iabthorax; four anterior tarsi blo^d i 
and a terminal bristle in length cqUri 
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chanter of the four anterior legs w ch a Lamellate hair placed dorsally; the tarsi with 
several terminal appendages incluSing a pair of closely appressed claws, a very long 
bristle, and the four capitate hairs, so frequently seen in Tetranychm. 

Length, 0.235 mm.; width (hind margin of cephalothorax), 0.149 mm. 

Male. — The male is decidedly smaller than the female, and the abdomen is sud- 
denly constricted behind the cephalothorax and decidedly more attenuate than is 
the case with the female. The legs of the male are relatively longer, colorless, and 
the hairs and bristles are more conspicuous. 

Life-History 

The Egg. -The egg is thickly elliptical in linear outlines, and 
measures .096 mm. by .067 mm. It is blood red in color from the 
first. The eggs are usually deposited with the long axis perpendicular 
to the leaf. An effort is made by the female to deposit the eggs in a 
depression or' abrasion of some kind. These failing, she deposits 
them in old molted skins (see fig. 38c) or in the groove by the side of 
the mid vein. When ovi position is taking place freely the eggs often 
become closely packed (like those of Coccinellids), often comprising 
clusters of several hundred. It appears from our limited breeding 
experiments that the female deposits usualh^ about twenty eggs. 



Fig. 38, tt. Drawing showing outline and color patern of dcutonymph of 1 
pus Uoculatus McG.; h. Manner of hatching of egg of Tejiuipalpns^ HociUains Me 
X 130; c. Eggs of Tmuijnlim bioculatus McG. on privet leaf. Two eggs are (.m 
side, one is on end, one egg has been deposited in the molted skin of a nyinpL 
X 130; d. Drawing of adult female of Tenuipalpus bioculalua MeG. 






petpitjer, 'lei McGREGor- privet mitlslv t,,,.- 

Incubatiox 

' Doubtless, as is the case with the common n-.l . 
of the incubation period varies with (he clim uie ’ " i"' 
find- that the length of this period during hot wctl,. 
days at Batesburg, S. C. 


\\i- 


Table 1. 

Period 

June 19 to 27 

June 24 to July 1 . . . . 

June 18 to 27 

Average 


Duration op the Egg Period 


Duration (days) 
8 


0 

8 


Larva 

In hatching the eggs rupture transverseh- near llie imtcioi on, I 
The larva leaves the egg head first. The lid of the egg often rennnn, 
attached as a cap (see fig. : 186 ). In the one case witiics..ed the InUrliing 
required over thirty minutes. The larva is fi-legge.l; ilip h,„ly color 
is a bright crimson whei-ea.s ihe legs are nearly mlorlcss. The' just 
hatched larva is feeble and travels very slowly. The six posterior 
spines are much more consiricuoti.s in the larval th;ni in the later stages; 
thox (tic 11101 e. lamellate tind arc distinctlv serrate, laltlc It present.s 
^he data for four reared larvae 


Table II, Duration of the Larval Period 


Period Duralioii (days) 

pne 29 to July 4 S 

Mine 27 to July 3 ^ 

Average 


Llio moll of tlu' lar>Ti, us for nil other stages. Inkes jdaco through n 
tl'ans^'urso rupture at the suture lietween the ce])halolhoi'ax and nli- 
doiiK'ii, quite similar to that of the red spidci's. In iiioitintr the iii- 
^iviilual often erawls inside a shed skin of an older stage, ;infl it i> 
customary to see two or three shed skins tclescoited one inside the 
other. 

PUOTOXYMPH 

•L is commonly the case with mites, the molt to the priniaix lu mph 
in ail added pair of legs— making eight in all. The feeding 
plot (i nymph quickly gains in size over that of the hina and 
a somewdiat darker color. 
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Table III. Dufation of the Pkotontmphal Period 


Period 

July 2 to July 7 

July 1 to July 5 

Average 


Duration (days) 

5 

4 

4.5 


Deltonymfh 

Following the molting of the protonyinphj which in every respe 
is quite like that of the larval molt, the appearance of the deutonyni} 
(Fig. 38, a) is very much like that of the earliest nymphal stage, 
differs only in the increased size, the slightly deepened color, and (i 
greater reduction in size of the spinous appendages. Table IV presen 
the results of the two bred deutonyinphs. 


Tadle IV. Duration of the Detttonymphal Period 


Period 
July 1 to July 5 . 
July 1 to July 5 , 
Average . . . . 


Duration (days) 


(Ieneratioxs 

From the foregoing it will he seen that the development of a gencr:- 
tion of privet mites takes place al)out as follows: 

Days 


Incubation period 8 

Larv^al period 4.7 

First nymphal period 4.5 

Second nymphal period 4 

2T2 


A generation in summer time, therefore, rcipiires about thn 
weeks for eompletion in the latitude of Batesburg, S. C. It seen 
probable that in South Carolina there are six or seven generations i 
the course of a season. This has not been definitely determinet 
however. 

Longevity 


The rearing of Tenui palpus was beset with several difficuhics sue 
as predators, humidity control, rain, etc. Although an effort was mar 
to simulate natural conditions, entire success was not altained. I? 
spite of this wc believe that the conditions surrounding our expen- 
ments were not sufficiently inimical to greatly infiuonce the result:^- 
Of our four experimental females the individual longest under obscr- 
tion lived 17 days within the isolation cell and deposited in that time 18 
eggs: the next longest record was 14 days in which time 13 eggs w 
deposited. 
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One student maintained that a prominent fruit-grower was forci 
to return several hundred pounds of arsenate paste to the manufactun 
and it was observed that the frozen paste was much more granul 
than the original material. 

In talking the question over wnth Mr. A. L. Lovett, Station Ent 
mologist, it was agreed that a number of letters should be written 
prominent entomologists and manufacturers, asking them to state if 
their opinion the arsenates of lead were harmed by freezing. Ninete( 
letters were received in answer to the inquiry. Eight of these men 
per cent) took the stand that freezing had no elfect on the efficieiu 
of the arsenate sprays. Six specialists (31.6 per cent) stated that the 
was no doubt in their minds as to the harmful effects obtained ai 
under no conditions should the frozen arsenates be used, kh 
writers (26.3 per cent) were either doubtful or confessed to no defini 
knowledge regarding the question. 

Mr. Richardson of the New Jersey Experiment Station stated.^* 
Mr. C. S. Cat heart. Station Chemist, 

obtained a sample of frozen arsenate of lead and made a careful analysis of it. I 
was unable to discern any chanj^e in the amount of arsenic (^xide, wat^ soluble a 
senic, etc., in this sample and came to the conclusion that freezing did not in any W£ 
alter the chemical cumposition of the material. 

W. E. Britton, State Entomologist for Connecticut, presented tli 
following statement: 

We know that it must freeze, and we have never hesitated to use it, in our work tl 
following season. kSometimes the mechanical condition is changed somewhat, bt 
this comes more from drying than from freezing. If it b(‘conus dry, as you know, 
is apt to be lumpy, anH it is liard work to again pulvcri/.(‘ it, so that it will remain i 
suspension or so that the particles will be finely divided. 

A prominent manufacturer tvrote as follows: 

As you know, arsenate of lead in the form that ours is in, known as the ‘'hydrogen,' 
is a very tiglit combination, and a very stable com[)ound. We have expt'riniented j 
number of times in freezing our material, and then mixing it with water, for 
sion tests. Also, freezing it, and then drying it out, so tliat it was water-for. :iii( 
breaking it up, In all our experiments we have never l)ccn able to alter tlic jihysica 
and mechanical values of our arsenate of lead jjaste through fre<*/,iiig. it mu'cr hrok 
down in any way, causing an injurious effect on foliage', 

In support of the harmlessness of using frozen arsenate (he manage 
and entomologist for another chemical manufacturing house states: 

So far as I have seen, practically all brands of lead paste of rc(‘cnt manufactur 
lo.se nothing in efficiency on being frozen. With some brands tlic solid matter lies 
tendency to settle more hard in the bottom of the container and consequently la in"t 
difficult to get into proper suspension after freezing, but 1 have purposely made 
eral tests on rather extensive areas and in every ease the results in worm control w i 
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just as good with tlie frozen lend e. „ m , 
only objection being the eiirf't I, ' ’ i' e. 

mixed with water. ' ''Veiled in j., ,ii.n 

The research dopaiii,,,.,,! for 
this view as shown in ll,,- followh,„. hdu!""'" 

We have found thfit if !]ir f,,,;r,-,n aiv, !■ 

enough place so that it can thaw 1< ‘id is allowt-t 

paste arsenate lead. It is lirMcly ^'I'pan'nily no ,liii 

load when thawed is not rjuiit* coi 

hard (o state authentically as ihc 'hpCrM ' iji 

considerable number of 
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oarse and beca„s,. „f ,h,s the,-e mny be (ronl.l,. l,v l!" ,|||TTT 

s frozen nnlenal can le worked „p into a , m,„:,l, Til,,. Ilw ^ 

dcrUKfllng ,1 goo,l paddl,.. „ lydi p,. 

,11 o#ition to this view Mr. L. Hascmai, of the Missouri ,dtalion 

writes;®;: 

yijUgkiiow— if aj-.‘jeiiate of lead paste is permitted to freeze, it tends to form a 
W*»e|aration and moiv diniculiy is enemintcred in ki'eping it in suspensmn. 

tlio \ irgiiiia l^tation contends that: 

I imi)r(‘ssion is. howevia: tliat once ]>as(e lead ar.senate has beeome 

dry it no longer has any \-alue, 

Tho inanagior for one of the liousps manufacl tiring a paste used in 
large (fuaiif itics on tlie Taeifie C'uast is quite emphatic in showing the 
liarinful effetds of freezing tlii' arsenate ])aste.s. He writes in part as 
follows: 

ith reforenco to your iiuiiiiry regarding arsenate of lead in the pa.ste form after 
if iia.s been frozen, would liki to >ay that so far as 1 know, tlie jiulilications and .state- 
'"'•iits of llu.' nmnufaef urors arc not Iias('d on expi'riinental data, but are based on a 
I'li'iwledge of how tliesc things act when conijircssed and on actual e.\pericnce. 

irisfanco, most mnnufacturei's have laid at some time, experience on frozen arsen- 
ates of load and after thawing them out, tiuy have found tliat the paste itself gives 
t‘l> a great deal of its original wafer and that it was impossihli' to put this ar.senate oi 
back into its original foi'in, as denoted by such tests as the dlffcrenee ol the sus- 
in water, adhesive properties, (de. h'reezing has a tiaidency to gramiiate (he 
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paste to such an extent that its smooth mixing properties, suspension properties aftft 
adhesive qualities are considerably injured. Also it has been shown -by a i^reat manj? 
complaints wdiich have come to the personal knowledge of the writer during his ex- 
perience, that a frozen arsenate of lead had been used in the spraying .applications 
and apparently did not control the worms. Tt has been quite evident from investi- 
gations made of such complaints, that the trouble was in using the frozen material 
and the reasons why it was not active, I am inclined to believe, are because of the 
injured properties of adhesiveness, fineness, spreading power, etc. It is only the 
physical properties that arc injured and not the chemical properties, I hav<^ seen 
.frozen arsenate of lead dried out and regrouud and it seemed impossible to put it 
back in its original smooth state. 

No less emphatic is the statement made by the hortioultnrist for a 
proniiiieut coi inner eial company: 

In reply beg to advise, that the only experience wc have had with handling frozen 
arsenate of lead is that it is rendered physically unfit for use; the paste being exceed- 
ingly hard to work up after having gone through freezing process. Thq powr’ red 
is not harmed by freezing according to our experience and I think in the case of both, 
paste and powdered, there is no important chemical change, which would 
insecticidal properties of material. 


Experimental 

In view of the contradictory statements given above, a few pr^ 
liminary experiments were conducted to determine the effect of freezing 
on the physical properties of some commercial arsenates of lead. 

Six commercial brands of lead arsenate paste and pure samples of^ 
acid and basic lead arsenates were each mixed until umform and 
divided into equal portions and placed in glass stoppered salt mouth 
bottles. One bottle from each paste sample was placed in an ice and 
salt mixture and left for 24 hours. Evaporation was prevented by 
the use of ground glass stoppers and as soon as the samples had thawed, 
the water and load arsenate was mixed thoroughly until a unifoi^ 
paste was oljtained. Alany of the frozen pastes appeared much more 
granular than tlie unfrozen duplicates. 

Exactly 10.3 grams of eacli of the arsenate samples Avere weighed 
and suspended in 1000 cc. of distilled water. This is ocpiivalent to "4 
poui^ to 50 gallons” as used in ordinary practice. Tests were made 
on these samples to see if freezing had affected the projierty of the 
lead arsenate to remain suspended in water. The following photo- 
graphs on Plates 44, 45 are self explanatory. (The numbers are 
in duplicate. N.F. = Not Frozen, F. = Frozen.) 

Figures I and II of Plate 44 represent the frozen and unfrozen samples 
2 minutes after shaking: Samples 1, 2 and 4 show the greatest diilcr- 
ence; the frozen arsenates have a curdy appearance and settle much 
more rapidly. Figures 111 and IV" on Plate 45 represent tlie .saini>l(| 
as they appeared after standing for 6ft een minutes. The strikm| 









I’illlr j.’, 





3ajber, ’16] 


DUTCHKR: FROZEN T.KAl) ARSEN ATI'S 


•yre of this experiment is that different eoianu'rcinl laaieis 1 ^.'ii.rvr 
£«'^ently under the same treatment, ft is also iniri-.'.stioa la mar 
pure lead acid arsenate (sample 7) and pure lead I'asic arMaeu- 
pie 8) show no difference iu settling properties after five/.iug. 
order that some ide:i might he obtained as to the efiec! nl t'ree/- 
■}n the adhesive pri'iierties of the arsenates an oxj)eriineiif w:\< 
liicted as follows: Ktrips of almnimim were cut so tliat enih strip 
sured exactly f x 2-^ iimlu's. giving an area of 1.G875 scpiare imhes 
each strip. These sniits were rotighened, l^y dipping in strong 
rochloric acid^ in ordrr ti\at t]\e arsenate solution might adhere 
letter advantage, d'lawe stri])s were washed, dried, and weiglual. 
ample 1 was set aside for this experiment because it was re])res('iit:w 
» of the type affected by freezing. Samph' t> was also chosen bo- 

I c its settling properties were not fpipia'ciably affectc'd. This 
pie was a stearatcah or water-proof arsomue of hvvd. Sample I] 
'■^'osen because it rci)rcsentcd that class whose settling ])roperticB 
t not affected by freezing. Tn order that no errors be m;uie two 
[as were dipped into each sample wliile it was being agitated: these 
Hps wer(! hung on fine copper wires and finally dried and weighed. 
L results are given in Table I. 
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!i(' possible dcportiuenl of fiozin aka mi ^ exi)tT^^ 

s that the adhesne piopntic. 

(1 by freezing. 

li. type of arsenate is traateii "ith a ypp ; , , , ,h,.tef k'' ■'a"'- 

I dried spniy in order that it will not lie aaJieit 
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Micro-photographs taken of samples 1, 3, and 6 indicate that t 
particles of the frozen arsenates are uniformly larger than those 
the unfrozen arsenates. Figures 5 and 6 of Plate 46 show sampi 
1 N. F. and 1 F. as they appeared when sampled with a tube duri 
agitation of the solution. The particles of frozen arsenate arc mi^ 
larger and because of this it is difficult to get an even “spread’’ 
suspended material. 

Figures 7 and 8 representing samples 3 N. F. and 3 4. (stearab 
also show the increase in size of particles after freezing. 

Figures 9 and 10 representing samples 0 N. F. and 6 F. also m 
cate that although the settling properties of the arsenates arc unafferi 
by freezing, the physical properties of the i)articles are greatly alti'rii 
AYhat effect tliis change will have upon the adhesive properties of t 
arsenates of lead when sprayed under ordinary conditions is not kiun^l 
The chemical and ])hysical properties of the unfrozen and frozen Icl 
arsenate pastes will be studied in this laboratory and their insecticitj 
efficiencies will also be compared. ’ 

In conclusion the writer wishes to acknowledge his indebtednc>> ! 
Professor A. L. Lovett who obtained the opinions of specialists in ik 
fielcb and also to Professor John Fulton and Professor S. H. Graf u 
assistance in photographic work. 

Conclusions 

1. TUc settling properties of some commercial samples oi it'! 
arsenate paste are affected by freezing while others arc not. 

2. The microscopical appearance of all lead arsenate t 

amiried were altered. 

3. The adhesive properties of lead arsenate jiastcs may l)e aficti 
by freezing. 

AN INDIAN ANT INTRODUCED INTO THE UNITED 
STATES 

By WiixiAM Moktox AVnnKLF.H 

During the past summer wh.ile helping Mr. S. A. H<)hwer to 
range the Pergande collection of ants rectmtly a^'Miiurd l.y the I mti 
States National Museunp I found a series of workers of a 
Indian ant, Triglypfioilmx strUilUini^ FinerN’, tlmt In-ul bt'cn 
August 14, 1913, by Mr. bi. K. Barber at .\udubon 
As this interesting insect lias only reciuitly spread ^ 1 

home in Southern Asia and has not previously recordei i ) 
United Stales, it seems advisable to jmblish a de.<cri|)tion am s 
drawing of it and to trace its history in myriiu'cologKad htera un . 





member, ’161 


WHEELKR; INDIAN ANT INTKODUCEn 


567 


The genus Triglyphothrix Forel is ('xclusivcly pal:rotrn\)u-:il aiul 
iiiprises some twenty dosenbed species, about oviuily dividrd lu-twi'i,., 
opical Africa and the Indomalayun region. T. sir/<niih:i}!( was tii>t 
.ceribed from Burma by Emery in 18S1) as a sulispecii's <if T n/,,.-.,; 
m. Andre and was cited for some tiiiK' under this name' by lioih Ibiin y 
[kI Forel. Later it was given specific rank, Bingliani, who found it 

E iiiiinon and widely distributed in India, Ceylon and Burma, clainn'd 
it “differs constantly both in Indian and Burnn‘se specimens'' 
on\ ohfsa, but the diffortmccs arc not very striking and seem not to Ix' 


IfiU'tant. 

The contention that driatidens originatc'd in Sonthei'ii Asia is, of 
urso, based on its abundance in that la^giou. Its teudcaiey to spiaeul 
to other tropical and subtropical portions of the Old U orld was first 
;iticod by Emery/ who in 1891 recorded it Iroiii .1 unis and staled 
i;it Ern. Andre had recently received it from bierra laxme. In 1901 
ford recorded it from the Bismarck Archipelago and in 1902 from 
Uislraliu, where it was taken by Turner lu'ur klm-kay, (hieiaislamb 
porcl described this form as a distinct variet)'. of/dodev. although \i 
iliers only slightly if at all from the typical Indian form. ^ That it is 
till very inre or local in Australia is indicated Viy my inablhty to hud 
: Lu Cuoensland or in the large collections of ants stun to me inan ihis 
lid (ither portions of the commomveaith. In 1900 I recorded t u- 
L-cunviicc of T. driaiukns in Formosa, where it was talom hy Mr. 

Smiter In 1912 Ftitz described from the Islaml of ( eram as 
which, to judge from the description, is luirdly more than 
ivarict V of driatidens. In Wf 3 Forel cited dmtxk Irtm, Mu.ml r.i 
'.here it was taken by oon Bnttel-lloepe.r. I find m .nv let an, 

,de topical worker taken at Kuching, Borneo, by Mr, -I . lb « IK 
emulated fe.nalc taken by .Mr, 1). T, In.llaway on the Idun 3 o • n^- 
When eouunon tropic, al ants begin to ' ,,,,o ,ho 

Itdiousos of temperate regions. As ar> a 
, tlrinUdcHs in the propagating pit^ of 1 le \i ■ 
iidiuid, and in 1905 and 1908 Doiindhorpe recoidid it a, 

(lie Palm House of the snine iii.siitutioii. trans|«)vte(l 

i'orel was the first to notice that J 'e''o ‘ 

ad had secured a foothold in the Ao\ o| that 

.reived specimens of a sniali vanetv j, or- 

J.i arrived at Hamburg from -Mcmco m a ^ „f tlic 

hids, and more recently (1912) be this 

ypivil A' in Barbados, u i^arber's sperim'ai.s 

at was actively “becoming cosmopohtam 

that it has now made its appcaiamc 
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It may, therefore, be expected to take up its residence at no remote date 
in the hot-liouses of the northern states. In ali probability it has al- 
ready established itself in numerous localities in tropical America^> 
from which orchids and other plants are being constantly imported. I 
The worker T, striatidens (Fig. 39a and b) is very easily distinguished 
from that any of our American ants by the shape of the head and 
thorax and the peculiar structure of the soft, dense, erect hairs covering 
the body. It measures only 2.5 mm. and is orange-brown or dark 
brown with the first gastric segment blackish and the mandibles,- 
antenme and legs brownish-yellow. The mandibles are striated, thS 
head, thorax, petiole and postpetiole subopaque, punctate and reticu-^ 
latc-rugosc, the ruga* on the upper surface of the head being longitudk^ 
nal. The gastcr is smooth and shining. The head is subrectangular,! 



Fig. 39, Triglyphothrix sfrinfidens Emery, a worker in profile; b head frutu [ibuve. 

with the frontal carina* continued backward nearly to the ])ostcrior. 
corners and forming the inner borders of broad and moderately deep 
scrobes into which the folded antennae fit above the eyes. The thorax 
is short, without promcsonotal and mcsocpinotal sutures, with the 
epistcrnal angles projecting upward as spines and the opinotal spines 
rather long, erect, pointed and very slightly recurved. The nodes 
of the pedicel are somewhat flattened above, the petiole is anteriody 
pedunculate, its node a little longer than broad, the postpetiolar, 
node is rounded, about as broad as long, shorter than the petioiar 
node. The body and legs are covered with soft, dense, cict-t 
hairs, many of which arc trifid from their insertions and therefore 
suggested the generic name. The female is a little larger than t -e 
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rker, but very similar, apart fnnn tin i , 

uctureofthethorax, presenoeofo, ,-!!' '» H"' 

l^nown. ^ ^ “ Tl„. is si, 11 

The following literature contains all naa,..,. „ • 

erences to T. simWens; ^ 'Ul tl,o iinpiinant 

13. Bingham, C. H. The F.aima of Ihiii.,, |, 
lymenoptera II, 1903, p. 17.3. (Dcs,Tini„„i 
pecies of the genus.) 

)6. Bingham, C. II. The Wild Fauna a-.i a • 

£ew. BuU. Misc. Inf. Hoy, Bot. Gard. 
iriatidens in propagating pits at Kew, ) 

>8. Doxisthorpe, Horace. Additiofi,^ to Pa 
loyal Botanic Gardens, Kew 7 . Bull Mis,- i 
). 122 . {T . s^notfcferis in fern and palm Ikuisis :ir Kmv 
15. Doxisthorpe, Horace. British Ants. Tiu.ir Fuo-llFn.vv ,u, i n. .. r 
;ion. Plymouth, Wm. Breiidon & Co., 1015 p 341 . 7 - 

Kew Gardens.) ' .onumm m 

p. Emery, Carlo. Formiehe di Birmania e dd Tcnassia-ini racrolio d-i 1 
bdo Fca (1885-87) Ann. Mus. Civ. Stor. Xat. Genova !2) 7, issi) p .> 1)1 
pal description of T. striatidens.) 

b. Emery, Carlo. Revision Critique des Fourmig de la Tunisie In I'xplor 
;c. Timisie 1891, p. 4. (T. striaMens recorded from Tunis and 8icrra LeonJ ) 

K). Forel, A. Fourmis Importees. Bull. Soc. Ent. Suisse iC, 1900, p. 284 
T. sirialidens var. UEvidms imported into Hamburg from Mexico uiih ordiidsO 
II. Forel, A. Formiciden aus dein Bismarck-Archipd. Mitfh. Z»iol. Mus. 
icrlin, 2, 1901, p. 10. (T. sfriaiulens in Bismarck Archipelago.) 

IoreUa, a. lounnis Xouvclles d’Australie. Bev. Suisse Zodl. 10, 1902 
. 449. (7b sUialidens var. australis described from Queensland.) 

b2. Forel, A. Les Fomiicides de I’Empire de,s Indes el de Ceylan. Ft. X. 
fourn. Bombay Xat. Hist. Soc. 14, 1902, p. 704. (7’. slrialidens recorded from 
^rma, Ceylon and ‘Tout le continent de rhide. Cette espece ti*nd a devenir 
losmopolite.”) 

|2. Fokkl, Myrmicinm nouveaux de I'Indc et de Ceylan. Bev. SuLsse 
fool. 10, 1902, p, 239. {T. slriaiidehs subsp. orisstimi de-senhed from Orissa.) 

1. Forel, A. Apercu sur la distribution geographiqiie el la phylogetuo dtta 
burmis. H Congr Internat. d’Ent. Bruxcllc, Aug. 1910, 2, 1911, p. <S3. (Cos- 
fnopolitan distribution of T. striatidens mentioned.) 

2. Eorel, a. Formicides Neotropiqiies. Part IV. Mem. 8oc‘, Ent. Belg. 

10, 1912, p. 1. (7b sfnatide7is in Barbados.) 

3. Forel, A. AineLsen aus Sumatra, Java, Malacca und Ceylan, Gesammelt 
'on Herrn Prof. Dr. von Buttel-Rcepen in den Jahren 1911-1912. Zool. .Jalirb. 
(bth. f. Syst. 3(5, 1913, p. 82. {T. slriaiidens in Sumatra.^ 

9. Wheeler, Wb M. Ants of Formosa and the Philippines, Bull. Amer., 
Jus. Nat. HLst. 2G, 1909, p. 336. (7b striaiidens in Formosa.) 
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Scientific Notes 

The Velvet Bean Caterpillar. The velvet bean caterpillar has damaged thousai^ 
of acres of velvet beans in Florida during the past month, and little effort has 
made by the farmers to control it. The so-called ‘'cholera {Botn/lis rUeyi) is n^ 
becoming effective in the field and will probably kill 90 to 95 per cent, of the cater- 
pillars, as it docs about this time each year. 

R. N. Wilson. 

Alfalfa Caterpillar, The most notable recent damage caused by insects in SouRi- 
ern Arizona was that of the alfalfa (aiterpillar, Evrymu^s eurijtheme. The worma 
were especially numerous, and had it not been for a contagious disease which finally 
brought it under control, the damage would have been much more severe than it was, 
IiTigation of certain fields proved at this time to be an almost certain check upon the 
outbreak, since the added moisture was conducive to the further development of the 
disease, and the worms died within a few days after the water was applied. 

V. L. WriJ>EMUTH. 

A Plague of Leaf-Hoppers. On the evening of August 30 the city of Columbia, 
S. C., and suburb.s were visited by myriads of leAf-hoppers belonging to the species 
Drceculacepiiola reUodata. These ‘'hoppers” were so abundant on the main thor- 
'oughfure in llie city as to cause ^ cry much amioyancc to pedestrians. Ofiices. res- 
taurants, icc-cream parlors and moving-picture houses were infested and some of 
them were forced to close up for the night. A band that was playing on the lop of 
:an eleven-story building was cumix’lled to quit for the evening. On the following 
aiiglit the leaf-hoppers were again present but in small numbers. 

P, Lucinbill. 

Moving lights Versus Stationary Lights in Phototroplsm Experiments. Herently, 
the writer had (he opportunity of witnessing the operatior\ of a machine dosigiud to 
capture the adults of injurious species of in.sects. A light was used to alliivt the 
insects, and on flying near the burner a powerful suction of air created by a ga>oline 
engine whirled them into an inner chamber ^vith such force as to kill the softer ones 
and cripple the harder species such as beetles and grass-hoppers. The machine was 
mounted on a truck which was drawn along the edges of the fields of a sugar jilrinta- 
tion. Whether it is really efficient has not been determined, and as it i.s not now 
being opei-ated there has been no further opportunity to observe it in action. 

It was noted that con.siderable numbers of moths of DIoItcr^ aiicrJmraH.^ and La- 
yhygina frugipenhi, esi)ccially gravid females, were attracted by the light. As these 
species are seldom found at trap lights which have been operated at Audubon Park 
for several years, it would seem that there must be a difference between these lights 
and the light used in the machine. As lights of various intensities and colors have 
been tried at Audubon Park, however, the writer believes that the difference lies not 
in the lights themselves but in the fact that the lights at the Park are stal ionary while 
the light on the machine is moved about from place to place ajmmg the fields and 
thus attracts one grouj) of insects after another. In fact, the attraction of group 
after group could very readily ])e noted. When the insects were abundant the truck 
was .stopped, for one or two minutes, and when the cloud of insects had disappeared, 
either settling again or being sucked into the machine, the mules were started and 
the machine was driven a few yards further on. Possibly the mere motion of tfie 
.ight exercised some attraction which stationary lights do not possess. Other posn' 
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0mber, Kj] sciextieic xotes 

?acto^ are the noise of the p^asol.nc en^ino an,! (he w'lkin. af , l , , 

s of the machine through the irras. iL ,, ■ muhs :ma oper- 

. causing more insects ^ hv ^ 

■ iittmeiea saldy by ,!„• Hyh,. 

1 • h. liol,l.(p\VAV, 

Uclul5“Tpl*il,uCl^ '" 

bage maggot, ‘^According to pul.lidica 
the United States and ('dnada. and cmi' . , 
ra. Some entomologisis. i.owevc'r, con's i. lei- tl'iir'e 
2 ies, Pcijomya fusdeeps Zcir., whi.-li is a u:(a,era' fe'"- 

try in the Soutliern Atlantic States.’’ ' ' tlio 

ers have reported the cabhat. nnl’t'^.Iii! and 

. other Otilf ^ates, .1™ 

Rented by the related seed-eorn niagg., Zet, > ThMa^ 

cies IS generally distributed in the l/nited Stau., a.l is <,|-,cn cpn.,.,..! in mp.^ 
cabbap and onion where the true cabbage maggm hojs.vVr,- H.porlie) 

I the important onion maggot IF. aijiionoii Absaaei ai-e .>'<.iut-i 11\’ l>c!icve.l or 
re proved to be, the principal enemy. Considcral.le has been n-ritOap ibis 
lie, and the mam purpose of this note is to call aitentiorp to die h,.! tl,:„. f he true 
)bage maggot positively does not occur, permanently ai least, .suiidi nf Xcw .ha-siw 
’ar as wc can learn, and is soimnvhat limited, if not emirely so. u, the nmre aortlii‘rn 
tion of that state, if. indeed, it occurs at ail south of tiie mid ll(- of that state. 
>m that point southward it is replaced Ity the .seed-corn tnagg.it which dnis ,mii- 
erable damage to vcgotaliles and otiicr tdanfs gruw]! iji (h:t( iv<_dnn. 
d may be remarked at tlihs point llial the imported onion maggot lias ahniil the 
fie distribution as the eabbage maggot, and when th(‘ onion inagitot and the c.-il)- 
le maggot arc reported from the .South, it is the .seed-corn maggot: which i.s act tially 
ng the damage. * 

This opinion is liascd on .specimens which have, passed throiigli the writer’s haiuhs 
■a period of years, and have either been idem died or tlie indent iiicaiiuns confirmed 
•such authorities a.s (.'oquillctt, 'W'alton, and F. R. Cole. The different spivics 
jnot so difficult to determine provided i-ioth sexes, especially the m;d<’s. .arc proixTly 
Dunted. 

F. H. Chittknokx, I^umtu of Entouiologij, rniled .S7efc.s Deparlmerd of .b/riVcf/mv. 


‘Published by permission of tliC Secretarv of Agriculture. 

*See Britton, \V. E., and Lowry, Quincy 8., Insects Attacking Calibage and 
lied Crops in Connecticut. Conn. Agr. Exp. Sta. Bui. Xo. 190, Jan., 1916, 
item. Ser., No. 23, p. 3, and others. 
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The editors will thankfully receive news items and other matter likely to be of Interest to a 
eribers. Papers will be published, so far as possible, in the order of reception. All extended contti; 
butioDS, at least, should be in the hands of the editor the first of the month preceding publicaticJ 
Contributors arc requested to supply electrotypes for the larger illustrations so far as possible. Phojii 
engraving may be obtained by authors at coat. The receipt of all papers wilt be acknowledged.-* 


Separates or reprints, if ordered when the manuscript is forwarded or the proof returned, w 
supplied authors at the following rates: 

Number of pages 4 8 12 16 32 

Price per hundred J2.00 $4.25 $5.00 $5.50 111.00 

Additional hundreds .30 .60 .90 ,90 2.00 

Covers suitably printed on first page only, 100 copies, $2.50, additional hundreds, $.75. PUiJ 
inserted, $.75 per hundred on small orders, less on larger ones. Folio reprints, the uncut foltji 
pages (50 only), $1 .00 Carriage charges extra in all cases. Shipment by parcel post, express or freigll 
as directed. 


Every working scientist appreciates the value of a comprehensivi 
bibliography or index along his special lines. Entomologists ha\| 
been admirably served in this respect, up to recent years, by the Bibm 
ography of American Economic Entomology — a series of publicatioil 
covering the period to the end of 1904. The decade following ha| 
been provided for by the as yet unpublished Index of American Ecd^ 
nomic Entomology, a work which will not appear till at least two year| 
have elapsed subsequent to the period covered. Such a work is vairl 
uable in proportion to its completeness and timeliness. It is unfoiil 
tunate that it could not have been published earlier. The Index wii| 
doubtless be published soon and unless the mattur receives due atten- 
tion, we may have a similar experience in relation to an Index co\^er- 
ing the next five- or ten -year period— two years of which have pra<i 
tically elapsed. The work is too useful to be dropped and it should 
be so complete and comprehensive as to make uiinepessary the com- 
pilation of minor special indexes which are to be found in many ento- 
mological offices. Moreover, each number should be issued within 
six months of the end of the period covered. It is entirely feasible to 
attain these ends, if it is considered worth while. The writer is <4 
the opinion that more effort has been expended and is being given to 
special indexes of very limited availability than would be necessary 
to produce a compilation equally valuable to the specialist and, through 
early publication, of incalculable assistance to all. We are still of the 
opinion that the federal government would render a most valuable 
service to applied or practical entomology by continuing the senes 
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Id If this IS impractical, as appears to be the ease, could the \sso 
.tion of Economic Entomologists undertake a more useful a d ai la , 
mte work than providing for tlie preparation and oarlv put i ' 
comprehensive indexes to the rapieily increasing and'widelv sea.- 
red literature of American l::i-,mouuc Ikiitomolo^y'? 


Review 

hynchophora or Weevils of North Eastern America, hr- W s 
BL.VTCHLEY and C. W. Lkxo. The Nature Tuhlishing (om- 
pany, Indianapolis, 1916, pp. 1--682, figs. 15-1. 

Another beetle book has made its apponraiire, boinp; a sup], lenient to IVofessor 
fltchlcy'3 Colcoptera or Beetles of Indiana which was published in IDIO It is 
it restricted to Indiana, however, but covers, as indicated the title, the entire 
stern portion of the United States and Canada. Much atUaiiion has been siven 
the Rhynchophora, and many new genera and species have Idecn described since 
.e work published by LcCoiite and Horn in 1876, N\hicli is imt only out of date hut 
[t of print and the present publication brings the classificalion to the present. The 
imary object of the authors is to furnish a standard work on the Colcoptera for 
,e student which will enable him to classify and identify weevils. While the work 
necessarily technical, many matters relating to synonymy and other more strictly 
chnical matter iiave been omitted, and the work has been siiiii)lificd to meet these 
quirements. Synopses of families, genera, species and otlier subdivisions form an 
iportant portion of this work, and where these synopses are sufficient for identifi- 
ition detailed technical descriptions are omitted. Other valuable features of the 
iblication are notes on distribution and food habits, the latter particularly being 
'edited to authoritative observers and specialists, A distinct dcpaiiiire from other 
orks of this nature consists in longer accounts of species of economic importance, 
ith summarized life-hkstories, and indications of the principal rad hods of conlrol. 
he authors have had the .advantage of cooperation on the part of many specialists, 
hich also adds much to the value of the w*ork. The same is true of the explanation 
; structures used in the classification of this group. Four families are represented, 
renthidm, Antliribidie, Curculionidfc, and Scolytidie. Ihe work will bo needed 
y all students of Colcoptera, by experiment station and other praciical workers, 
id those engaged in icaching entomology. The authors deserve great credit, for 
leir careful painstaking work which has covered, wdthoiit doubt, the labors of sev- 
ymrs. The volume concludes with an excellent and very complete bibliography, 
rstcimtic, biologic, and economic; a plant and generic index, as well as one cover- 

ig the new genera and species described, {AdvV) ... u 

I F. H. Chittenden, Bureau of Entomology, United Stales Department of A gneu ure. 
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Current Notes 

Conducted by the Associate Editor mm 

Mr, Christopher 11. Roberts, a eoleopterist and former president of the New Yom 
E ntomological Society, died September 29. ' J 

Mr, G. H. Hecke has recently been appointed State Commissioner of Horticultug 
of California vice Dr. A. J. Cook, deceased. s 

Mr. E. L. Worsham, State Entomologist of Georgia, visited the Bureau of Eiitq| 
mology, Washington, D. C., on September 25. *'1 

The members of the Federal Horticultural Board recently visited the fumigatic^ 
plants located in Boston, Brooklyn and Newark. A 

^Ir. Frank H. Smith, Ohio State University, 1916, has been ap}v>inted tcachi^V 
fellow in entomology at the Iowa. State College. f r' 

Mr. Kennith Hawkins has been appointed by the Bureau of Entomology to taRe 
charge of extension work in beekeeping in the Southern States. 

Mr. Louis H. Joutel, the well-known entomological artist of New A^ork City, and 
formerdreasurer of the Xew A"ork Entomological Society, died September 6. 

Mr. George X. Wolcott has resigned as assistant entomologist of the Porto Rico 
Insular Station to complete his studies for a doctorate at the University of Illinois, - h 

^ Mr. II. R. Hagan, instructor in entomology, Utah Agricultural C-olh'ge, has bcen,-f 
granted leave of absence for the coming year to pursue graduat(i study at Harvard; 
University. 

Mr. Alfred Free Swain, formerly of Montana State College and of Stamford Uni- 
versity, has been appointed assistant in entomology in the Graduate School of Tropi- 
cal Agriculture of the Univcnsily of ('alifornia at Riverside, Calif. 

Prof. H. F. AA'ickham, wlio has been temporarily attached to the Wellington, Kans.j: 
Laboratory of the Bureau of Entoiiaology, has retiurncd to his home at Iowa City to ’ 
take up his regular work at the Universit3^ ^ % 

Mr. G. C, \^boclin, instructor in entomology, Michigan Agricultural College, aiiidi 
as.sistant in the Station, resigned October 1 to pursue; graduate study at the OJ^ 
State University. His address is 179 South Richardson Ave., Columbus, Ohio, 

Mr. E. S. Tucker, formerly of the Louisiana Experiment Station, has bee® 
apix)inted a temporary field as.slstant of the Bureau of Entomology to d(‘(ernuUe 
the spread of the boll weevil in western Texas, and in Oklahoma and Arkansas. 

Mr. H. C. Vingling, a graduate of the Ohio State University, has been ai)pointed 
to an instructorship in the De.partmeiit of Entomology of the 'Cexas Agricultur^ 
and Mechanic College, College Station, Texas. Mr. Yingling entered upon his diiti^ 
the first of October. 

At the Maryland Agricultural College an<l Station, the following api)ointnien;§ 
have been made: Mr. C. J, Pierson, assistant in entomology and 7.odlogy in the Cojt 
lege; Dr. Philip Garman, as.si.stant entomologist in the Station; Mr,. 0. L Snaptf, 
fellow in insect iiivc.stigations in College and Station, 
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Isi'" has coiicliided his jnvi'sti.,.|ii,„K „.■ |, 

s<^ and will be on furlough until Api'il 1, 1917, at whirh tin,,. h'> iv.ll ri.s-,,,',!. 
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r ngements have been eoinpktAl by the liuren,. of KnUnnologv for uMunsi,,,, 

Cvrint^'niTliioU '"“'''T "' ‘f ^h.le College of Agrieullnre 
c us E Baitholoi,,™- formerly of the loiva S.ate Agnn.Ilural (■■ollege. has 
I a])j)(>mted to eoiidiict lius work, bo^inriin^r Xd^vinbcr 1, 


1 the Bureau of Eniomology Mr. Ik T.. SkellrcoAv 
iiiilierst, Mass., and Mr. A. .1. King, Vaslidii. \\A 
on, for furl her study. Mr. Irving B, Crawfon 
iington, Kans., field station, h.as also roturiK'd to 


Saiithisky, Dili.), has returned 
di.. to lhi‘ I'uiversity of \Va.s]j- 
• t'‘t!i]>orar!ly attached to the 
Ills stiidics. 


rofessor II. K . bummers, of the Io»a .State Coll.-i-e. has improve,! mnel, i,, heahh 
is working over some of his extensive eollections in ilif> l{hvnc]iii):i. i|,> ,>vpt>cts 
pend the winter months in the south, us he did last .VfU', making tmllccntnis and 
iperafing in laaillh. 


Ir. C. H. Ui(‘hui'dson has resigned his position as assisiant cnionuiliigist of-tlu* 
e Jersey Agrinill urul College Kxperiment Station and mstnir tor in entomology 
Lutgers ( ollege, to take up graduate study in the hinelteniisiiy ofins'S'ts at t'olum- 
l niversity. liis address is I KK) rniversily .\ve.. Kew ’^'ork ('i<y- 

)r. I'i. 1). i.kdl. foriaerly direetor of the T'tah .Vgrieultural li.v[)erii!i.‘iii Station, 
been appointed State l‘intonioIt),gi.st of Wiseonsiii. with lieafliiuaj 'm's .it Madi.'ion, 
has entem'd upon his duties. Dr, Ball takes the jilaee of Mr, J. (i. .'^aiidi-rs who 
uitly :iee(“ut<‘([ the po.sition of kieoiioniie Zoologist of PenusA'!, ania. 


die following nu'n have recently left the employ of tliK H:uv;ui of lin'oiaoltigy: 

Priinni. Xortli kiast. Pa., and (loorge K. Bailey, riaiticscil!)'. I'Ti., lerms of 
ointment expired. J. (S. He.ster, Brownsville. Texas, If. L. Wentherhy, Itoeky 
d, Colo., J. I. IfambkJoii. Madison, Wis., Win, X. Ankeny, Big Pai'ids, Mieh., 
IT. Robinson, Plyiiiouth. Ind,, resigned, 

>r. A. J. Cook. State Coiiiii.issioner of Roi’ti<'iilture in California, died Septcinhf'r 
it 74 years of agm Dr. Cook was formerly professor of (mtoniology in tli(> Miehi* 
AVgricultural Colk'ge. and for eighteen years was pvofes.sor of hiology in Boiiiona 
lege at Clari'inoiit. Cal, For the past five years he lia.s held flie ciffi'-e of Coin- 
sioncr. 

ilr. Xatlian Batiks, for more than twiaity years a-^^-sistant entoniulogisl in the Bii- 
i of Entomology, has aeeeiiled the position of eustniliaii of insects in the Museum 
Comparative Zoology, Cambridge, Mass., the position foi-imaly held by Dr. 
5 en. Mr, Banks took his own library and (.“olleeliou to tli(> museiiin where he 
Bred upon his duties November 1. 

Hr F C Craighead of the Bureau of Entomology is making a preliminary stmly 
I trouble alloCiuB the oak« m the South .Atlantic .and Culf Statee. The e.vact 
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cause of the trouble is not known but it appears to be a combination, of Piionua aff^ 
ing the roots, and Agrilus bilineahts and Pityophthorus pruinosm in the trunks j 
branches. 

Mr, Geo. H. Rea, former state inspector of apiaries in Pennsylvania, has 
appointed agent to conduct the extension work in beekeeping in North Carolina^ 
the Bureau of Entomology in cooperation with the North CaroUna College of A 
culture and Mechanic Arts, Raleigh. He will be under the administrative su] 
vision of the State Entomologist, Franklin Sherman, Jr. Mr. Rea spent a few dj 
in Washington and left for North Carolina on September 18. 

A new greenhouse is now being built for the branch of Truck Crop and StoiJ 
Product Insect Investigations, Bureau of Entomology. It is modeled after the f 
one constructed for this branch of the Bureau in 1914, and it is to be used for fuuj 
gating different forms of insects affecting cucumber and related plants, tomato^ 
lettuce, beans and other truck plants grown under glass under different conditioni| 
light, moisture and temperature. 

The following men in the Bureau of Entomology have recently been transfer]^ 
to other work or localities: A. J. Flebut, Southern Field Crop Insect InvestigatioiCii', 
to take up work on the chestnut weevils; A. G. Webb, Boston, to Minnesota; H. iS; 
Willis, Newark, N, J., to Brooklyn, N. Y.; Dr. Henry Fox, Chariot teville and 
pahannock, Va., to Clarksville, Tenn.; E. H. GiKson, Mo., to Washington, D. 
George W. Barber, Maxwell, N. M., to Wellington, Kans.; H. B. Scammd 
Brown's Alills, N. J., to Toms River, N. J.; D. G. Tower, Office of Tropi^ 
and Subtropical Insect Investigations, to Federal Horticultural Board and 
tioned at the Port of New York; W E. Dove, Aberdeen, S. D., to Dallas, Tex.; D, i 
Caffrey, Maxwell, N. M., to Teinpe, Aj’iz.; C. F. Turner, Greenwood, Miss., to Wej 
Lafayette., Irid.; J. M. Langston, Greenwood, Miss., to Forest Grove, Ore.; C. 
Packard and T. D Urbahns, Pasadena, to Martinez, Calif. 


During October a distinguished party of South Carolinians visited Louisiana and 
parts of Mississippi for the purpose of obtaining first-hand information regarding 
boll weevil. The party was headed by Governor Manning and included the pr^*- 
dent of the Agricultural, and ^lcchanical College, the director of the Experime^ 
Station, and chairman of the Board of Trustees of Clcmson College, and representa- ,• 
tivea of the State Bankers' and Cotton Seed Crushers’ Associations, and 
others. It was accompanied throughout its trip by W. D. Hunter. The party 
a thorough study, especially with reference to the steps which can be taken in Soutil|| 
Carolina, to avoid the losses and demoralizations which have practically invariab]||»^ 
followed in the wake of the boll weevil. It is anticipated that the full report of 
Commission, which is to be written by Dr. Riggs, president of Clemson College, 
be an historic document. 


Mailed December 9, 1916. 
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